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Typical Section through the Subway, Showing the Pipe Galleries as they should be Constructed. 
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Antiquated Method of Laying Pipes at Present Adopted. Sectional View at Thirty fourth omen and Park - eames Showing Bight Tracks at Three 
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SOME FEATURES OF THE NEW YORK RAPID TRANSIT TUNNEL.—(See page 827.] 
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PIPE GALLERIES PGR THE RAPID TRANSIT SUBWAY 

rhe construction of the rapid transit subway al 
forded an opportunity for making proper provision 
for the maes of electric cables and gaa and water 
pipe Which lie beneath the streets of the city, and 
ire the cause of endless annoyance in the way of 
excavations for repaira and relaying The opportu 
nity to build along one or both sides of the subway) 
pectal gallerte * to contain theme pipes appealed it 
ce to the engineer in charge of the achemiue 

we have shown elsewhere, plans were drawn wy 
which made adequate provision for present and future 
needs, and $35,000 was spent in their construction 
It is to be regretted that the pipe galleries have 
been abandoned, chiefly, it would seem, as the result 
of pressure of a semi-political nature brought to bear 
upon the Railroad Commission rhe municipal engi 
neers chiefly affected by the erection of pipe galleri 
have, for various reasons, so bitterly opposed thei 
construction that, rather than entangle the whole tun 
nel contract with legal complication the Commis 
sion has abandoned the gallerle at least for th 
present We are of the opinion that the question of 
the construction of these gallerts is second only in 
importance to the construction of the subway itself 
and that it is absurd even to suggest that there are an) 


insuperable difficuities in making adequate provision 


of this kind for the water pipes, gas pipes, electri 
cabies and other lines which at present lie buried 
beneath our main thoroughfares rhe present inter 


ruptions to traffic, the interminable and absolutely 
stupid way in which our choicest streets are dug up 
relaid and dug up again, is a perpetual and obtrusive 
nuisance which would not be tolerated in any 
provincial town, and cannot be too soon removed from 
the streets of the second greatest city in the world 
>-o-. 
RL MARKABLE RESULTS AT SANDY HOOK. 

One does not need to be an artillery expert to ap 
preciate the great significance of the results obtained 
during the last two or three weeks at Sandy Hook in 
a series of government tests of the new high explo 
sive Maximite It is safe to say that just now there 
is no problem of greater interest in naval and mili 
tary circles than that of carrying charges of high ex 
plosives in shells through armor-plate, and bursting 
them within a fort or battleship We have heard a 
great deal of late about the English explosive Lyddite, 
which is, like Maximite, a picric acid compound, but is 
altogether wanting in the remarkable insensitiveness to 
shock shown by the latter explosive. When the battle 
ship “Majestic” fired Lydtite shells against the “Belle 
isle” last summer, the shells passed through the skin 
plating of the vessel and burst within it; but when 
ever they struck the armor, which was of an old and 
easily penetrable type, they exploded harmlessly on 
the outside. Elsewhere in this issue it is told how at 
Sandy Hook shells of all sizes, from 6-pounders up to 
12-inch, carried their loads of the new explosive 
through armor-plates of from 3 inches to 12 inches 
in thickness, and either exploded the charge in the 
plate or just beyond it. No such results as these 
have hitherto been obtained at any proving ground, 
either here or in Europe. When it is remembered 
that the new compound is far more powerful than wet 
guncotton; that it has an explosive value equal to 
that of nitro-gelatine and picric acid; that not only 
can it be fired from powder guns at the highest 
velocity with safety, but that it will withstand the 
far greater shock of penetrating any armor-plate that 
the projectiles themselves can get through, we can 
well understand that the ordnance officers are much 
gratified with the results These Sandy Hook tests 
show that in the matter of high explosives the United 
States government has a long lead over any other. 
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THE GROWTH OF LONDON AND NEW YORK 

rhe census returns for the city of London, which 
mve recently come to hand, afford a basis for com 
parison between the two great cities of the Old and 
New World 
during the past decade but there is something 
prophetic of the future in the fact that not only ha 
the rate of increase of New York city been very much 
greater than that of London, but that the actual in 
crease has been two hundred and fifty per cent greater 
In IS0l the population of London wa $488,220 and 


in 1001 it has iInereased to 4,805,842, an increase in ten 


yeara of J70,122 In the year 1800 the population of 
what la now Greater New York wa OU. ONL and by 
the year 1000 it had Increased to U.407, 202, an Inereane 


during the deeade of 044,011 Kifteen veut izo Lon 


don waa growing at the rate of 560,000 a year, wherena 


the increase of the past decade only average lightly 
over 37,000 per yeut \ imninat thi + compariton 
of the consua of the Inet two decade in thin eountry 


how that Greater New York inereased from 1,01 
OO In TARO to 1) tt in increase of vat 

thirty-one per cent While the increase of 44,011 from 
Isv0 to 1000 Waa at the rate of thirty-seven and elght 
tentha per cent \neuming a rate of only forty per 
cont durinet the next ten year the population in 19tl 
should be equal to that of London at the present time 
It in likely, however, that the rate of increase will 
be nearer fifty than forty per eent, and should th 


rate at which London ta growing continue to decreas 


it ia quite possible that by the time the next cenanua | 
taken the population of the two cith will be about 
the same 

Outside of New York, the census show that there 
are two citle (Chicago and Philadelphia) whose com 
bined population ts 2.002.272, while the increase during 
the decade has been 845,458, and the rate of increase 
0.3 per cent, or slightly higher than the rate for New 
York rhe greater increase has been that of Chicago 
which has grown at the rate of 54.4 per cent, the rate 
of increase in Philadelphia being only 23.5 per cent 
There are in this country three cities of betweer 
500,000 and 1,000,000 inhabitants, five of from 300,000 to 
100.000 and eight of from 200,000 to 100.000 inhabi 
tants The rate of increase in these three classes 


ranges from 28.5 to 23.2 per cent 


tion in the fact that, as a rule, the larger the city 


1 looking at these figures, there food for reflec 


it least as far as the United States is concerned, the 


greater seems to be the rate of increase At the same 
tim { rea iring n the presence of tl ntra 


zation, to bea 


in mind that improved means of trans 
portation are rendering it possible for the teeming 
millions of the great cities of the world to be scattered 
over an increasingly wide area of outlying suburbs 
-- ere - 
FORESTRY IN INDIA AND CANADA. 

Canada might well learn g lesson regarding forest 
preservation from India The government of the lat 
ter country found that as a result of the destruction 
of forests by ax and fire, vast tracts of land had been 
desolated, and there was danger that the whole country 
would become barren if the work of destruction were 
allowed to continue, for a country without forests is 
likely to be afflieted with alternate floods and droughts 

The work of protecting the forests was begun in 
India in 1844 and gradually extended, but it has been 
placed upon a thoroughly scientific basis only during 
the last twenty years. The service is divided into 210 
departments under the direction of expert foresters, 
most of whom have been trained in Germany and 
France. They are assisted by a number of subordinate 
officials, many of whom are natives of India A train 
ing school for these officials has been established near 
Dehra, and it is intended to have similar training 
schools at all the local centers, as it is desired to have 
none but expert foresters in the service. Promotions 
are made according to merit, and it is expected that in 
a few years about twenty per cent of the superior posi 
tions will be in charge of natives selected from sub 
ordinate positions. The foresters have to guard 
against fires, see that there is no waste in cutting, and 
that the smailer trees are not destroyed; also to pro 
vide for the maintenance of seed-bearing trees and the 
reforestation of sections denuded of trees. In each 
province there are state forestry reserves, and alto- 
gether these reserves cover an area of more than 
80,000 square miles, which will eventually be largely 
extended. Forest revenue is raised by the sale of 
timber or other products, and by the issue of permits 
to graze cattle, cut timber, make charcoal, and gather 
firewood, bamboos, canes, and other minor forest prod- 
uce. These permits are issued at specified fees. In 
the Central Provinces, where the reserved forest area 
is computed at 19,115 square miles, 1,950,000 cattle 
were grazing last year, and of these only 5,500 were 
allowed in the reserves without payment of fees. A 
large revenue is derived from the forests by the gov 
ernment of India and it is expected that it will stead- 
ily increase. In Canada it is pointed out that the 
time has arrived for the various governments to estab- 
lish systems of scientific forestry. The officials of the 


In each there has been a rapid increase 
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Dominion experimental farms began some time ag 
to encourage tree-planting by farmers, especially tn 
the treele regions of the Northweat, but it Is sald 
it is to the provincial governments, which control the 
crown lands in all the provinces with large forest 
areas, that the people muat look for forest legislation 
Many dl 
purposes have been denuded of trees, and if the pro 


riect altogether unsuited for agricultural 


vinelal overnment had profited by the experience 


of other countrl these diatricta would have been 
maintained as forest reservations and would now yield 
a large annual income It ia not, however, too late 
to begin the reforestation of many of these diatrict 


ilthough it will take a long time to restore them to 
their former condition; but it lain the dlatricta where 
the forent till remain standing that scientific fo 
extry can accomplish the beat rewulte There are atill 
vaet areas of forest landa which may be made a perma 
nent source of wealth to the people and yield a large 
annual revenue to the provinelal governmenta aa well 
‘ iffordin employment to many thousanda of then 
Much of the land now covered by foreata la well suited 
to agricultural purpone ind it would be @& Mistaken 
policy to keep the whole of it aa a foreat reserve but 
in opentt the country for settlement, experta ahould 
examine each district and determine what landa should 
be maintained aa foreatea and what should be offered to 
ottler One of the eonditiona of land g@ranta to farm 
er hould be that a certain number of acrea should be 
kept permanently eovered with trees Germany | 
moet advanced in the ecienece of forestry, and the gov 


ernment derives an immense annual revenue from (he 


forest 
sere 
NEW PROCESS FOR PLASTER OF PARIS. 
rhe subject of the formation of plaster of Paris, 


which, as is well known, is produced by the baking 
of gypsum, has received considerable attention in Bu 
rope of late, and especially in France, where the re 


e Chatelier, of the College de 


searches of Prof 
France, have been followed by some improved method 
for producing the plaster Prof. Le Chatelier found 
that the dehydration of gypsum presents two distinct 
phases, the first at a temperature in the neighbor 
hood of 130° C., and the second near 165 Below 
160° C. the gypsum loses only 15.6 per cent of water 
to form the normal plaster (the gypsum having 21 
per cent for the formula CaS0O,,2H,O) which then cor 
tains but 5.4 per cent of water of combination and 

ponds to the formula CaS0O,,'4H,O It is im 
portant, therefore, that in the baking of gypsum the 
temperature should be thus regulated in order to se 
cure the normal plaster; however, in the usual prac 
tice this is far from being the case. The process usual 
ly employed for building plaster in France, and es 
pecially in the region of Paris, which is very rich in 
gypsum, is to carry out the baking in a special form 
of oven The oven is itself constructed of gypsum 
blocks in the form of vaulted chambers, which are 
then loaded with gypsum; between the blocks are 
left air-spaces, and a fire is lighted under the vaults 
which have been partially filled with combustible. The 
baking is thus quite irregular, and the lower part 
nearest the fire are calcined and lose completely their 
water of combination, and the others are blackened 
by the smoke and lose more or less water according 
to the distance In this way the resulting mixture 
contains but a small proportion of normal plaster 
and, besides, is never white To obtain the best 
plaster, such as is used for modeling, another process 
is used The gypsum is carefully picked and freed 
from impurities. Several months after its extraction 
from the quarries, the stone, which is then sufficiently 
dry, is broken in small pieces as regular as possible 
and heated in a furnace resembling a baker's oven, in 
the same way in which bread is cooked. Under these 
conditions the plaster is white and is normally dehy 
drated, but its price is very high, this being $12 to 
$16 per ton, while that of the ordinary plaster is $3 
to $4 A number of furnaces have been recently de 
vised for producing a plaster which shall be normally 
dehydrated and white, and at the same time cheap 
The Périn furnace is one of the best of these, and has 
the advantage of needing but little hand-work and of 
pushing the dehydration to the desired point by the 
introduction of hot gases; besides, as it makes 8 fur 
nacefuls in 24 hours, the production is rapid, and ons 
of its main advantages is a great economy of com 
bustible It consists of a heating furnace and a bak 
ing chamber; the furnace, heated by coke or other 
smokeless combustible, communicates by a conduit 
with the chamber, which is formed of a metallic cyl 
inder revolving about its axis upon mechanically oper 
ated rollers, and contains the pulverized gypsum 
which rolls upon itself by the continuous movement 


of the drum, so that its particles are successively ex 
posed to the hot gases which traverse it. Above the 
drum is the charging-bin, in which the gypsum is 
heated previous to its introduction, being surrounded 
by a series of tubes which are heated by the discharge 
gases. When one charge is baked, it is let fall into 




















May 25, 1go!. 


a lower chamber by a trap, and a new supply fed in 
The latter is kept sup 
from the grinding mills by a bucket conveyor, 


from the charging hopper, 
plied 
being formed to work this process, with 
a capital of $300,000, and it 
of an extensive gypsum bed situated in Algeria, on the 


banks of the Oued-Harbel 


A company is 


has obtained possession 
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WILD ANIMALS IN WINTER, 


HY CHANLMS 





PHREDEHIOR HOLDER 
The devices of animal life to bridge over the winter 
theli 


season, and waye and habita during thia time, 


ting, indeed fascinating, page of na 
Why certain forma ahould defy the elementa and 
livelihood 


better equipped 


present an intere 
ture 
neeking «A while 


roam abroad precartous 


thera, much atron@er and apparently 
vy Nature to 


and remarkable winter 


aurvive the atrug@le, enter the atrange 


sleep with all their functiona 
in one of the 
rhe fox well 


with ita winter habit of prowl 


in abeyance, and sleep awky the winter 


problema that ia of more or lesa iInterent 
illuatrates the forme 
ing over the anow 

\t the approach of winter, animala are affected in 


various wWaya, In the North ali the reptiles—anakea, 


lidurde, froma and toada, & Vaat concourse disappear 


in a moat miraculous manner rhe anakea enter holes 


and erevices, projecting themeelvesa aa far into the 


earth as possible, and, coiled tightly, assume a condi 


state of coma, in which they remain until the 


them the following 


tion, a 
heat of the sun comes to waken 


epring, when they appear voracious, and eager for 


prey to rehabilitate them physically after months of 


fasting. The frogs plunge down into the mud of the 


ponds where they have made music during the long 


summer; and the same is true of turtles. Lizards af 
fect the same places as snakes, and when taken out at 
this time are apparently lifeless. In some marvelous 
manner the functions of life are arrested There ap 
pears to be a minimum consumption of tissue; Nature 
apparently making an exact calculation, the functions 
of life being so almost completely arrested that they 
are enabled to lie in this quiescent state without food 
or water, or until the food supply comes again and 
favorable to outdoor iife 

the reptiles of the Eastern 


wherever there is a cold win- 


the conditions are 

This is the case with 
and Middle States, or 
ter, ice and snow; but on the Pacific slope, in Southern 
California, in the same latitude as the above, a differ 
Here—and the San Gabriel Valley 
may be taken as an example—the lizards are subjected 
twenty-four hours. 


ent condition holds 


winter and 
There is no snow, the days are bright and beautiful, 
insect life 


to a summer every 
summer, and 
have found lizards 


resembling a cool Eastern 
does not disappear. All winter I 
basking in the sun on these bright days, but as the 
o'clock 


a strange chill that 


winter day wears on and four approaches, 
there is a very material change 
affects reptilian life at once. It is their winter, and 
just as the Eastern lizard creeps down into the earth 
for shelter and enters its winter sleep, so this Califor- 
nia lizard crawls out of sight beneath rocks, into crey- 
ices or under the bark of trees, and enters what is the 
equivalent of a state of coma. It seems to shrivel, be 
comes seemingly intensely cold, often stretches out 
its entire length, and lies, to all intents and purposes, 
dead and lifeless, in this way passing the night until 
nine or ten o’clock in the morning, when the rays of 
the sun slowly bring it back to life. 

This curious night coma is, so far as appearances go, 
identical with the winter sleep of eastern lizards. The 
is at 
have 


functions are in abeyance for the time and lif« 
ebb. In observing these sleepers I 


turning over the piles of stones early 


its lowest 
found them by 
in the morning, and have often found a row of them, 
limp, cold and apparently dead, lying in the sun, to 
watch the gradual return to life. It came very grad- 
ually; those lizards placed on their backs first showing 
signs of life by a quivering of the limbs, which were 
then drawn up; then the long tail would move, and 
finally the little sleeper would clumsily roll over into 
and as the direct rays of the sun 
into life its eyes would grow 
by some 


an upright position; 
warmed it 
brighter, and suddenly, as though touched 
magic wand, its head would be lifted high, the blue 
breastplate gleamed in the light, and with an air of 
astonishment and alarm this sleeper awakened would 
dash over the ground and escape, once more a living 
creature, a type of activity, a menace to insect life. 
Every night in the Californian winter this occurs, and 
the condition can easily be superinduced by subjecting 
the animals to artificial cold. The bears in Southern 
California are found abroad at all times, while in the 
northern part of the State and in the Hast they onter 
into a complete state of hibernation, going into their 
winter sleep well conditioned and fat, evidently living 
on the latter until spring, when they emerge lean and 
ugly. 

The change in color of animals at the approach of 
the winter season is one of the remarkable features of 
life. The ermine as’ an example and several others 
assume a white coat, the change being a protective 


struck and 
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feature. The ptarmigan has a similar habit, a change 
which renders it inconspicuous to its various enemies, 

At the approach of winter the birds perhaps present 
the most remarkable spectacle, With some few ex- 
ceptions they move away from the conditions which 
threatened them; and in what is popularly called the 
departure and return of the birds we contemplate a 
wonderful migration, in which the highest inatinet of 
self-preservation appeara to have been developed, The 
birda of the coaat have a definite line of migration; the 
shore line at this time constitutes a bird highway, over 
which tena of thousands are pasaing-—in the autumn 
to the South, where there ia a food aupply; in the 
apring to the North, to the flelda they know ao well, 
and the nesting places where the young are to be 
raised Much of thie migration ta carried on at night 
high in alr, and during storma myriada of birds are 
often confused and Killed by dashing blindly Inte the 
lighthouses that mark the highway At Heligoland 
Light the ground in the morning ta frequently atrewn 
with birdw, from ducks and geese to the amalleat song 
atera, In the interior the birda follow valleya and the 
mountain ranger 

On the Paettle Range and Sierra 
Nevada Mountaina constitute a well defined line of 
travel, In Southern Califo.nia the fleht of cranes and 
geese along thia pathway ia a remarkable aight. The 
birds, eapecially the cranes, cover long distances by 
soaring, gradually reaching within rifle ahot from the 
ground; then they stop and begin a apiral movement, 
turning in graceful curves, flashing ike ailver dollara 
in the sunlight as they turn and disappear, rising ever 
higher until they are a mile or more above the vailey, 
or above the summit of the Sierra Madre; then, as 
though at the command of the leader, they turn, and 
in long lines soar away with remarkable velocity, liter 
ally sliding down hill, covering six or seven miles or 
more before the maneuver is repeated 

The winter finds the trees, groves and gardens de 
serted except by the few forms which defy the cold. 
The birds are in the South—Florida, Cuba and even 
South America; the reptiles are housed underground; 
insect life has been destroyed or is hibernating, and 
will spring into life in the spring. The only animals 
abroad are the mammals; elk, caribou, fox, 
cougar, wild rat, lynx and other forms, which wander 
over the barren wastes and in the deep snows of the 
woodlands, finding a precarious living until the spring 
comes, the wanderers return and all life takes on a 
new meaning. 


const the Conat 


the deer, 
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NEW TRANS-PACIFIC CABLE. 

It has at last been decided to construct the Trans- 
Pacific telegraph connecting Australia direct 
with England via Canada. The contract has been 
placed with the Telegraph Construction and Mainten- 
ance Company, is to be completed by 1902, and will 
cost $8,975,000 to construct, exclusive of preliminary 
and other incidental expenses which will 
amount to about another $900,000. The cable will run 
from England to Vancouver, thence to Queensland, and 
New Zealand, via Fanning Island, Fiji, and Norfolk 
Island. It is impossible to estimate the importance 
and commercial value of this route, since it will en- 
able the most distant colonies to communicate with 
England, independently of the lines that pass through 
or near Evrope, while messages will be conveyed at 
a cheaper tariff, and commercial activity will be con- 
siderably stimulated. 

The growth of telegraphic business between Aus- 
tralasia and England has developed remarkably dur- 
ing the last twenty-seven years. In 1873 the Interna- 
tional line was opened, and during the first year 8,952 
messages were transmitted to and from the colonies. 
In 1884 this total had grown to 48,896 messages, which 
is equivalent to an annual increase of 40 per cent. 

The present scheme has been under consideration for 


cable 


surveys 


several years, but it was not until 1886 that the enter- 
prise first assumed any tangible shape. In that year 
the Agents-General for the colonies, in a deputation 
to Sir Charles Tupper, who was High Commissioner 
for Canada at that time, declared that after careful 
investigation they had concluded that such a cable 
could be laid for a total annual subsidy of $500,000, 
extended over twenty-five years. For several years the 
scheme was then permitted to remain in abeyance, but 
six years ago an expert estimate was prepared as to 
what amount of business might be anticipated from 
such a cable. It was then calculated that the gross earn- 
ings at an average tariff of 50 cents per word would 
amount to $550,000 for the first year; for the second 
year, $632,500; and for the third year, $715,000; while 
a surplus of $772,500 would be yielded during those 
first three years’ working. 

Regarding the construction of the cable, it has been 
apprehended in some quarters that great difficulty 
would be encountered in laying the cable at certain 
points of the route, notably at Fanning Island, the 
approach to which is rather steep. In the opinion of 
cable engineers, however, this is considered of small 
moment, since there are several stations of other 
cable companies which are approached by equally 
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ateep gradients, and yet the cables hav. aever suffered 
any disturbance of any kind, The cable will be laid 
in deeper water than has previously been the case, 
since, whereas the greatest depth for such work has 
been 2,500 fathoma, in this instance it will be for the 
moat part $,200 fathoms, It is not anticipated, how 
ever, that any trouble will be enoountered in thie 
direction, since various types of cablea have 
designed for varying deptha, They will be moat care 
fully made, and in the deepest water the cable wil! 
be of amall diameter, It te expected that the tran 
mission of a message between London and Australis 
will oooupy twenty minutes 

No decision has yet been made regarding the tariff 
The Baatern Telegraph Company at prevent charges 
&7 centa per word, which in course of a few years, will 
rourteen yoars ago 


been 


be reduced to G2 centa per word 
the tariff wea $2.70 per word, #o that some entimate 
may be gathered of the development of telegraphic 
communication between Wngland and Australia to 
permit of auch a large reduction, 
7 ee 

SCIENOER NOTES, 

Herlin waa treated to sero weather during January 
The River Spree wae frosen over so auddenly that the 
joe caught thirteen of the city's awana, and the ire 
Department wae called out to release them 


Cocaine sniffing is on the inerease in the South 
among the negroes, The drug ie eniffed up the none 
and the resulta produced are somewhat the same 
as those obtained by emoking an opium pipe, 

A dispatch from Cardiff states that an electrician 
named Smith has invented two X-ray tubes which he 
claims do not produce any bad results upon the sub 
ject, one of them actually tending to heal burna and 
wounds, saye the New York Sun. It is sald that one 
of them makes bones and not flesh visible on a photo- 
graphic plate, while the other makes neither visible, 
the plate only showing foreign substances, 

To promote uniformity in results and to secure 
accuracy and to give legal value to the evidence of 
X-rays it is necessary to standardize methods of 
doing the work. To this common benefit all X-ray 
experts are asked to contribute for the general good 
of the cause. The Roentgen Society has issued a 
circular giving a list of standards which it is desired 
to establish. A copy of this circular can be obtained 
from S. H. Monnell, M.D., 47 West 27th Street, New 
York city. 


“Synthol” is a chemically pure substitute for abso 
lute alcohol. It may be used for every purpose for 
which alcohol is used except for internel consumption 
Being chemically pure it does not have as much odor 
as absolute alcohol from grain or wood. It is per- 
fectly free from color, is non-irritant to eyes or skin 
and has ten to fifteen per cent more solvent power than 
ordinary alcohol. As a killing, fixing or hardening 
agent it is in every respect equal to the best absolute 
alcohol and can be used as a substitute for it in the 
preparation of stains, reagents, etc. As a preservative 
it is superior to any alcohol, as alcohol becomes tinged 
with color on exposure to light, while synthol re- 
tains its absolute colorlessness under all conditions, 


The Germans have invented a new description of 
glassware, specimens of which have been on exhibition 
in England. This cloisonné glass, as it is called, is 
similar to stained glass, but is claimed to be superior. 
The design is prepared in double brass wires, and the 
interstices are filled with small pieces of colored glass. 
This design is then mounted upon a large sheet of 
plain glass, to which it is firmly attached by means of 
a translucent cement. Another similar sheet of glass 
is then placed upon the top of the design in the same 

yay, so that the colored glass is inserted between two 

By this means the cloisonné glass is 
smooth on eituer side, It cannot be bent or loosened, 
and in view of the thinness of the brass wires more 
light is admitted than is the case with stained glass, 
owing to the thickness of the leaden framework in 
the latter. 


Sir Harry Johnson, Special 
Uganda, reports the established existence in the 
Semliki forests of a peculiar ruminant thought 
to be long extinct, says the New York Sun. Fos- 
silized remains of this animal have been found plen- 
tifully in Greece, and it has been called hitherto 
helladotherium. A complete skin and two skulle are 
now on their way to England for the British Museum. 
The natives call this animal the okapi. It is a giraffe 
like creature, and is closely akin to the ox in size. 
The neck is a little longer, proportionately, than that 
of a horse; the ears like those of the ass, with silky 
black fringes; the head taper-like, and the nostrils 
like those of the giraffe. The forehead is a vivid red, 
and the neck, shoulders, stomach and back a deep red- 
dish brown. Parts of the animal are almost crimson 
and others blackish in hue, The hind quarters and 
legs are boldly striped in purplish black and white. 
The anima! is hornless, although there are traces of 
three horn-cores. 


sheets of glass 


Commissioner to 
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RUSSIAN BAYORST EXERCISES 


Since January 1 i874, military service has been 
rendered obligatory in Russia on all men from their 
twenty-first year Out of about 570,000 young men 
reaching their majority every year, some 287,000 are 
taken in to the active army, and the remainder 
are inscribed partly in the reserve and partly in 
the second reserve, or “Zapas rhe term of ser 
vies in European Russia five years in the active 
irmy, t teen years in the reserve, and five years 
in the Zapa even years in the active army 
and six years in the reserve. in Asiatic dominions; 


and three years in the active army and fifteen 
years in the reserve, in Caucasia. In case of need 
the Minister of War has the right of keeping the 
men under the colors for another six months. 


College men, doctors and teachers are exempted, 


and certain privileges are granted on account of 
education The lowest estimate which can be 
made of the peace strength of the Russian army 
puts the number of officer it 36,000 and of the 
rank and file at 860,000 men, the total number 
being 896,000 In war the total strength is ap 
proximately 63,000 officers and 3,440,000 men, the 
total being 10,000 

Even with such a vast army it is, of course, 


necessary to maintain the same efficiency as in 
smaller armies, and in Russia, as in Germany, 
many unique exercises have been adopted, among 
them being the one shown in our engraving, which 
represents a bayonet exercise with oscillating dum 
mies These oscillating dummies are placed on 
the top of the intrenchments which the soldiers 
scale After the men have delivered their blows 
il zo down the other side, at the bottom of 


vhich another row of similar dummies has been 


placed rheir attack is rapid, and the soldiers, 
going through the ranks of their silent victims, 
place the:nselves in skirmishing order The dum 
mies consist of wooden cradle to which are se- 
cured upright ind cross pieces; figures simulat 
ing men are secured to the top piece and the side 
rails At first the appearance is rather grew 


some, suggesting a series of gallows 
te 
THE POPOFF-DUCRETET APPARATUS FOR WIRELESS 
TELEGRAPHY 
As long ago as the time of the advent of the first 
apparatus for telegraphing without wires, the ques 


tion wa a 


ced whether it would ever be possible to 





Fig. 2,-DETAILS OF THE POPOFF. DUCRETET 
RADIOCONDUCTOR 





Fig. 1.—GENERAL VIEW OF THE POPOFF-DUCRETET 
TRANSMITTER, 
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perceive signals at distances great enough to render 
the system practical. The improvements that have been 
introduced since then relate to the power of the trans 
mitting and the sensitiveness of the receiving appara- 
tus. The experimenters that have occupied themselves 








BAYONET EXERCISE WITH OSCILLATING DUMMIES IN THE 
RUSSIAN ARMY. 


with the question are very numerous. One of them, 
M. A. Popoff, in conjunction with MM. Ribkine and 
Troitsky, officers of the Russian corps of engineers, 
while making some experiments last May between two 
islands situated near Cronstadt, finding that the re 
ceiving apparatus had ceased to operate, conceived the 
idea of introducing a telephone into the circuit of the 
radio-conductor and battery, in order to verify the 
passage of the current, and was astonished to find that 
the signals of the transmitter could be distinctly heard. 
From this he concluded that the electric waves pro 
duced in the radio-conductor variations of resistance 
that were directly perceptible at the telephone, and 
that it was possible to simplify the receiving appara- 
tus by suppressing the relay and the automatic deco- 
herer, It will be remembered, in fact, that the receiv 
ing apparatus usually employed up to the present are 
based upon the use of the Branly tube, the metallic 
filings of which become conductive after they have 
been reached by the electric wave, and would remain 
so, were not the tube struck in order to decohere them. 
Hence the necessity of certain complications in order 
to obtain the shock automatically immediately after 
the passage of the wave. According to M. Popoff’s 
experiments, this is not necessary with the telephone. 
The filings, under the influence of the electric waves, 
undergo different states of conductivity, and the cur 
rent of the local battery that traverses them is suffi 
ciently modified to produce in the disk vibrations that 
are probably very feeble, but perceptible to the ear. 
The radio-conductor must, however, undergo certain 
modifications in order that its sensitiveness may reach 
a maximum, and the form that has therefore been 
finally given it is that of a microphone consisting of 
steel needles resting through their extremities upon 
plates of carbon. The apparatus that M. Popoff has 
studied and constructed in order to render the appli- 
cation of the apparatus very easy consists of a wooden 
box, which contains a dry battery, the radio-conductor 
and the telephone. For the carriage of the apparatus 
the radio-conductor is placed in the interior of the box 
at M; but for use it is fixed at its upper part, at A, 
and the connections with the battery and telephone 
are made by spring-jacks which may be quickly put 
in place. A hinge permits of ascertaining at what 
inclination it presents the greatest seusitiveness. By 
means of a special device, D, and a flexible cable, the 
apparatus is connected with the yard of the mast that 
has been previously established, while a flexible cord, 
starting from a terminal, Z, establishes a communica- 
tion with the earth. “ 

The local circuit of the baicery is closed upon the 
radio-conductor and telephone by means of a small 
commutator, and the telephone is put to the ear. As 
soon as the transmitting station operates there are very 
distinctly heard sounds that are now short and now 
long, and that correspond to the signals of the Morse 
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alphabet. The sensitiveness of the apparatus is such 
that upon taking as a transmitter a Ruhmkorff coil 
that gives a spark of but 4 mm., M. Ducretet has been 
able to establish communication between his shops 
upon Rue Claude-Bernard and another station situated 

upon Boulevard Port-Royal, at 500 meters distance. 

Last winter M. Popoff made a most interesting 
application of his apparatus in the Gulf of Fin- 
land. A Russian armorclad was stalled among 
the rocks upon the coast of Hohland Island, and 
her somewhat critical position forced her to winter 
there, no communication with the continent, 47 
kilometers distant, being possible. 

M. Popoff was commissioned to establish com- 
munication by wireless telegraphy, and so a sta- 
tion was installed on Hohland Island, another near 
the city of Kotka, and a third upon the ice-break- 
ing ship “Ermack.” By the end of January every- 
thing was finished and regular exchange of dis- 
patches was begun. These permitted of saving the 
lives of twenty-seven fishermen who had floated 
off on a cake of ice, the position of which it was 
possible to signal in time to the “Ermack.” The 
transmissions were not interrupted, even when 
the snow was falling so fast that it was impossible 
to distinguish an object at a distance of two 
meters. It seemed, on the contrary, as if the elec- 
tric wave was propagated more easily under such 
circumstances. Up to the month of April, the 
epoch at which the armorclad was saved, 440 dis- 
patches were exchanged. 

This new apparatus will not supersede those 
already in service that permit of the inscription 
of dispatches with the Morse receiver, but will 
prove useful alongside of them for cases in which 
they might not operate On account of its great 
simplicity and sensitiveness, it will serve for sta 
tions that it might prove convenient to install 
for temporary use In the service of wireless 
telegraphy it may be considered as playing the 
same role as does the “speaker” in telegraphy with 
wires.—La Nature. 

2-+O-e + 
A HYDRAULIC BICYCLE JOINT 

The prevailing method of joining the various 
sections of a bicycle frame possesses many disadvan- 
tages. The thickness of the tubes which are utilized 
for this purpose are necessarily thin to insure the 
desired lightness. In brazing, when it is heated the 
steel loses its strength, and if the workman carelessly 
applies the spelter to the part, so that the joint is not 
well made, the rigidity and solidity of the machine 
is seriously impaired. In the cheaper machines little 
attention is paid to the completeness of the attach 
ment, and the result is that after the bicycle has 
been in use for a short time, the vibration detaches 
the small areas that are attached by the spelter, with 
the result that the machine collapses. Considering 
the great speed at which bicycles are driven, it is 
highly essential that the joints of the frame, the most 
vital parts of the cycle, should be firmly and thor 
oughly effected. Then again, after the brazing, in the 
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SECTIONAL VIEW OF TUBES, SHOWING TOOL 
IN POSITION. 























A BICYCLE JOINT MADE HYDRAULICALLY. 
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final filing away of the superfluous spelter, the thick- 
ness of the steel tubing is further reduced. It is com- 
puted by engineers that the brazing process weakens 
the steel to the extent of 45 per cent in the best class 
of work, and consequently this percentage is far greater 
where the work is imperfectly performed. Of course, 
care is exercised to guard against this deficiency in 
strength by the utilization of extra metal, but even 
such a precaution does not adequately compensate the 
reduction in the strength of the material. 

In view of these drawbacks, the invention of Mr. 
Birtwhistle, of Manchester, England, by which the 
various portions of the bicycle frame are joined to- 
gether by a hydraulic process, instead of by brazing, 
should prove highly valuable. In this method the 
metal does not have to be heated at all, but is treated 











The Inventor Pouring Molten Iron Upon Maximite. 


in its cold state, so that the strength of the steel is 
not affected in the slightest degree A number of 
small slots are cut in the outer tube and the metal of 
the inner tube forced outward so as to occupy the 
space in the slots. How this is accomplished may be 
comprehensively realized by referring to the sectional 
diagram of a joint 

This figure illustrates the joining together of the 
two tubes forming the pillar lug, together with the 
simple hydraulic appliance for performing the opera 
tion. The lug istrepresented by A, and the small slots 
which have been cut through the metal tube are 
marked B. The two sections of the tubes of the frame 
which are to fit into and to be attached to this lug 
are marked C. These inner tubes are inserted, and 
then the hydraulic tool attached. This consists of a 
small pipe, D, of sufficient strength to withstand the 
high-water pressure that is necessary to force the 
To this pipe are fitted two cup 
leathers, at either end of the lug, marked Z, inserted 


metal into the slots 
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in a strong clamp which prevents the outer tube from 
bursting. A pressure of 7 tons to the square inch is 
exerted, and the meta! of the inner tube immediately 
beneath the slots of the lug is forced by the pressure 
into the holes of the outer tube until the whole cavity 
is filled. The stretched metal cannot protrude above 
the level of the lug, owing to the outer clamp. The 
operation also serves to expand the inner tube until 
it presses tightly against the inner surface of the lug. 
By this means the two sections, to all intents and pur- 
poses, are converted into one homogeneous whole. 

The operation is extremely simple, and one salient 
characteristic of the process which should recommend 
its adoption is that it is not essential that skilled 
labor should be employed to accomplish the work, as 
in the case of brazing, since it is almost impossible 
to attach the parts imperfectly. The parts can also 
be fitted much more quickly than heretofore. Several 
tests have been carried out with frames joined to- 
gether in this manner, and they have proved to be 
stronger than those frames which were attached by 
the brazing process. Some sections of the frame are 
modified in design somewhat, in order to permit the 
hydraulic tool to be inserted. 

The Birtwhistle Hydraulic Jointing Syndicate, of 
Manchester, who are operating the invention, have 
also devised a unique method of prolonging the life 
of a cycle. The tubes utilized by them for the frames 
are enameled on the interior as well as externally. 
Rust is the most insidious foe of the cyclist, since it 
weakens the metal very rapidly. By this precaution, 
however, the steel is better protected, and although it 
does not render the metal absolutely rust-proof, it 
protects the metal to a considerable extent. 





- a i a 
GOVERNMENT TESTS OF MAXIMITE AT SANDY HOOK. 

In our last issue we gave a fully illustrated descrip- 
tion of the Gathmann gun, and the preliminary tests 
which have been made of the Gathmann sys- 
tem to determine its military value. We 
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temperature considerably below that of boiling water, 
namely, 174 deg. Fahr. as against 252 deg. Fabr., the 
fusion point of picric acid. If heat be applied to the 
explosive, it first melts and then evaporates, until the 
whole of it has disappeared. A valuable feature is 
that it is impossible to heat Maximite rapidly enough 
to produce an explosion. Set ‘on fire in the open, it 
burns like pitch, and one of the illustrations repre- 














now present an equally interesting set of 
photographs illustrative of a remarkable 
and successful series of tests of another 
method of discharging shells charged with 
a high explosive. The Gathmann gun is de- 
signed to throw an extremely large amount 
of high explosive from a high-velocity gun 
of great caliber. The shell is not designed 
with a view to the penetration of armor- 
plate, it being judged sufficient to deliver 
this great quantity of guncotton at the face 











of the plate and explode it on contact. The 
Maxim system, which is named after the in- 
ventor of the new explosive, Hudson Maxim, 
seeks to provide a high explosive which can 
be loaded into a service, armor-piercing shell, and, on 
account of its insensitiveness to shock, can be carried 
through any thickness of armor that the shell can 
penetrate, and be exploded by a time-fuse at the rear 
of the plate. 

The accompanying photographs show results of tests 
with Maximite, which have been going on for about a 
year at the Government Proving Grounds at Sandy 
Hook. The most important of these results have been 
attained during the last three weeks, and this is the 
first time that the data have been given to the pub- 
lic. Although the exact composition of Maximite is 
a government secret, we may say that it is a picric 
acid compound, consisting mainly of a picrate. Its 


Twelve inch Forged Steel Armor-piercing Shell Before and After 


Explosion with Maximite; 7,000 Fragments. 


sents the inventor pouring molten cast iron upon a 
block of the explosive. 

Among the first tests of this material by the Ord- 
nance Board was the firing of a 5-inch, armor-piercing 
projectile through a 34-inch, nickel-steel, armor-plate. 
The projectile was recovered intact from the sandbutt 
behind the plate It was then armed with a fuse, 
buried in the sand, and exploded for fragmentation 
The sand was sifted, and over 800 fragments recovere:! 

About the same time, a 12-inch armor-piercing shell 
was filled with Maximite, buried in the sand, and ex- 
ploded for fragmentation. The shell, before and after 
explosion, is shown in the accompanying photographs. 
More than 7,000 fragments were recovered. Following 




















Iwelve-inch Armor-plate and Support, Before Firing 12-inch Armor-piercing 





Shell, with Fuse, Carrying 23 Pounds of Maximite. 


inside the end of the inner tube. The pipe at F is 
pierced with a number of holes through which the 
water passes, as it is forced from the hydraulic pump 
to which it is attached, into the chamber between the 
two cup leathers. The lug and tube are then placed 
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products of combustion are almost entirely gaseous, 
and as the heat developed on detonation is very great, 
it possesses, as the result of its high gravity, a very 
high explosive value. Some of the qualities of the 
new compound are remarkable. It may be fused at a 


Wreck of 12-inch Plate After Penetration and Explosion of 12-inch Snell, 





this test, a 12-inch, armor-piereing forged steel shell, 
containing 70 pounds of Maximite, was fired through 
a 7-inch Harveyized nickel steel plate, and was re 
covered from the sand behind the plate. This 12-inch 
shell and the 5-inch shell above-mentioned were, of 


~ ment 


—— 
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course, fired from the n without a fuse, as the 
test was one fo nsensitivens miy, to ascertain if 
the explosiv vould stand the shock of penetration of 
armorpliats 
The next test was to fire a 12-inch, armor-piercing 
shell, carrying 70 pound of Maximite, and armed 
with a fuse, through a ,inch, Harveyized, nickel 
teel pla The fu ised in these tests is the in 
tion of n a y officer ind it has shown itself 
eapable of standing the shock of penetration of armor 
piate a thick @ the projectile itself will stand to 
pa through. But it is difficult to always get just the 
exact amount of delay action, so that the shell will 
explode the moment that it has passed through the 
plate, and not ther in the plate or 100 yards beyond 
The timing gaged to hundredths of a second It is 
better to explod hen half or two-thirds of the way 


through the plate than to explode too far beyond it 


Hence it is preferable that the shell should go off a 
little too soon than too late This 12-inch shell ex- 
ploded when it was about half way through the plate. 


The violent effect of the explosion upon the plate, shat 
tering it into fragments, with the destruction of the 


abutment wher t wa ipported, is shown in the ac 
companying photograph, in which the deep scoring of 
the rear face by the flying fragments of the shell 


hould be noted 

It should have been stated that preceding the last 
two tests above-mentioned, something like half a dozen 
six-pounder armor-piercing shells filled with Maximite 
aml without a fuse, were fired, in competition with 
helle similarly filled with fused picric acid, againet 
plates of varying thickness The picric acid deto 
nated on impact when fired at a plate 1% inches in 


thickness, while the Maximite shells, of course, did 


not explode The Maximite shells were then fired at 
a plate three inches thick, some of them passing 
through and others sticking in the plate The aecom 
panying photograph shows the points of two of th: 

shell one just through the plate ind the other about 
half way through None of the Maximite hells ex 
ploded, and they still remain in the plate, filled with 


the explosive One of the Moximite shells which 
struck this plate penetrated about half way through 
upset so that it was shortened nearly two inches, and 


burst open at the side, the Maximite unexploded, being 


forced through the rupture, and the shell rebounded 


from the plate about 200 feet and struck in front of 


the gun without exploding In an accompanying 
photograph this distorted shell is shown beside one 
in its original shape and lengt! 

Perhaps the most remarkable of all these tests that 
have been made at Sandy Hool we! the last ! 

A l ribed b \ 

On May lst 1 12-inch irmor-piercing projectile 
known as the armor-piercing shot, and carrying 28 
pounds of Maximite, was fired, without a fuse, through 
a 30-ton Harveyized nickel-steel plate, 12 inches thick 
The shot was recovered in perfect condition, its load 
of explosive having stood this terrific shock without 
explosion 

Following this test, a similar shot, also holding 23 
pounds of Maximite, and armed with a fuse, was fired 
through the same plate, exploding when about two 


through, the fuse being about the two-hundredth 
part of a second too quick Iwo of the accompanying 
photographs show the abutment before and after the 
projectile exploded in the plate, the second showing the 
plate broken, the fragments strewn around, and one, 
weighing several tons, resting upon the top of the 
structure 

\ very interesting test was the last one of the 
series, and which took place on Tuesday, the 7th inst., 
when a 12-inch mortar shell, known as the torpedo 
shell, was fired from a 12-inch sea-coast rifle at full 
velocity and pressure, with a charge of brown pris 
matic gunpowder This shell carried 143 pounds of 
Maximite, was armed with a fuse, and fired through 
a sand-crib faced with heavy timbers. The velocity 
of the projectile was probably about 2,100 feet per 
second, and as the column of explosive was four feet 
long, the shock of acceleration upon the Maximite must 
have been very severe, although not comparable, of 
course, with the shock on even a much shorter col- 
umn in penetrating heavy armor plate. This was the 
largest charge of high explosive ever thrown from 
a powder gun in a service shell, and at service pres- 
The projectile exploded just as it 
emerged from the back side of the crib. The projectile 
was broken into very small fragments, averaging from 
the size of a rifle ball to several ounces. A crow and 
a ground sparrow were struck upon the wing and 
brought down from the sky by the flying fragments, 
and fell near the sand crib, the sparrow falling direct- 
Jy into the crater, a result which suggests the com- 
pleteness of the fragmentation. 

me Ge a - -- 

Electric power generated on the Yuba River is being 
transmitted to Oakland, a distance of 140 miles, and 
street cars were operated with it on April 28. Current 
is transmitted at a pressure of 40,000 volts and the loss 
is very slight. Power is also to be transmitted to San 
Franciseo, a distance ef 190 miles. 


sure and velocity 
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Automobile Week at Nice. 


The “Grande Semaine,” or automobile week of Nice, 
is one of the leading events of the year, and this year 
it was unusually brilliant The great number of vis 
itors who are assembled at Nice during the season 
make this event of special interest; it is also one in 
which many of the records of the year are established. 
In consequence Nice was filled with a crowd composed 
of notabilities of all kinds, and all the leading “chauf 
feurs” made it a point to be present, with the latest 
types of machines. The series commenced on the 24th 
of March with a féte in which the automobiles, gayly 
decorated with flowers, defiled before the throng of 
spectators. On Monday, the 25th, were run the two 
races known as the “Speed” and the “Tourists’ Race.” 
The former covered the route Nice-Aix-Senas-Nice, or 
277 miles. The weather was unfavorable, and the rain 
had made the roads in a bad condition. The race was 
run in three series, for motocycles or automobiles up 
to 550 pounds, vehicles of two places, 550 to 880 pounds, 
and those above 880 pounds rhe first series .was won 
by Demester on a Gladiator motocycle of 8 horse power, 
in 6h. 54m. 56s., with Gleizes second (De Dion moto- 
cycle), in 7h. 11m. 41s. The series of light machines 
was won | 


y Farman (Darracq machine of 12 horse 











3-Inch Plate with 6-Pounder Shells Embedded Without 
Exploding. 





A 6-Pounder Armor-piercing Shell, Filled with Maximite 
Before and After Firing Through a 3-Inch Armor- 
plate. The Shell Upset and Rebounded Without Ex- 
ploding. 


power), in 8h. 8m. 35s., followed by Edmond, in 8h. 
18m. 41s. In the last series E. Werner came first in 
a Mercedes machine of 50 horse power, time 6h. 45m. 
48s., with Degrais (Rochet, 24 horse power) second, 
in 7h. 11m. 58s. Out of 23 starters, counting all the 
series, 14 were able to finish. It is satisfactory to note 
that all the records of the previous year were beaten. 
On the same day was run the “Tourists’ Race,” from 
Nice to Draguignan and return, a distance of 116 miles; 
it was divided into five series. The best records in 
each are as follows: A. Motocycles of less than 550 
pounds; winner, Cormer (De Dion machine), in 3h. 
24m. 23s. B. Automobiles of two places, from 550 to 
88) pounds; winner, Théry (Decauville machine), in 
3h. 46m. 19s. C. Four-place machine up to 1,430 pounds; 
winner, Koechlin, in 3h. 11m. 11s. D. Machines up to 
2,200 pounds; winner, Serpollet (steam automobile), in 
2h. 42m. 37s. Thisis the best time of the “Tourist” series 
and M. Serpollet carried off the honors, showing the 
good performance of the steam-propelled machines. 
The last series, heavy machines of six places and above 
2,200 pounds, was won by Knapp, in 3h. 40m. 10s, On 
the whole, of 28 machines in all classes, as many as 
20 were able to finish the race, which is a very satis- 
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factory performance. On Tuesday and Wednesday m 
automobile exhibition was held in the buildings of the 
Nice Club. On the following day, the 28th, two races 
were held, the Mile Race and the Kilometer (0.6 mile) 
Dash for the Henri de Rothschild Cup. The mile race 
was reserved for the machines which had finished the 
Speed Race preceding. The records are as follows 
Motocycles—First, Osmont, in Im. 223-5s.; second, 
Demester, in Im. 27s Voiturettes—Edmond, 1m. 
Marcellin, Im. 37 3-5s. Automobiles—Werner, 
Im. 16 4-5s 
Im. 17 4-5s 

pollet, who made the dash in 35 4-5s., 


32 1-58 
Lorraine-Barrow, 1m. 17 2-5s.; Serpollet, 
The Rothschild Cup was won by M. Ser 
followed by 
Werner and Prince Lubecki, in 41 4-5s. and Lorraine 
Barrow and Knapp, in 42 3-5s. and 42 4-5s., respectively. 
The latter race was very exciting, and M. Serpollet 
again carried off the honors The Nice-Turbie race, 
which was run on the following day, is one of the 
principal events of the season. The route from Nice 
to the fort of Turbie, situated at a considerable eleva 
tion, has very steep grades, and is a severe trial for 
the machines. In consequence, the leading “chauffeurs’ 
have tried to make a record upon this route. The best 
times for this year are as follows: Series A. Machines 
below 550 pounds, Beconnais (motocycle), 17m. 21s 
B. Two-place machines, to 880 pounds, Barras ( Darracq 
12 horse power machine), 19m. 40 2-5s. C. Four-place 
machines, to 1,320 pounds, Koechlin (Peugeot 7 horse 
power machine), 28m. 35 4-5s. D. Two-place machines, 
over 880 pounds, Werner (Mercedes, 12 horse power), 
18m. 61-5s E. Four-place machines, 880 to 2,206 
pounds, Katzenstein (Panhard, 12 horse power), 28m. 
20s. F. Machines over 2,200 pounds, six places, Thorn 
(Mercedes, 35 horse power), 21m. 46s. G. Steam vehi 
cles, Serpollet, 24m. lls. Nearly all the records previ 
ously made over this famous course have been beaten 
this year, and some of them quite considerably; thus 
the time of 19m. 2s. for heavy machines, made by 
Levegh last year, is lowered to 18m. 6 1-5s.; for light 
machines, last year’s record of 31m. 21s. is beaten by 
Koechlin, in 28m. 35 4-5s. As to motocycles, Beconnais 
made 17m. 21s., over last year’s record by Gaste, 
20m. 10s 
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Automobile News, 

A contract has been awarded for carrying the mails 
between the Pan-American Exposition grounds and the 
Buffalo post office to an automobile company The 
vehicle used will have a carrying capacity of 1,000 
pounds, besides the driver and attendant, and it will 


be required to cover 60 miles a day. 


A novel spectacle is said to be promised London in 
the near future, when the Chinese Ambassador carries 
out his intention to use an auto-car for official visits 
to the Foreign Office According to the Autocar, Sir 
Chih Chen Lo-feng-luh has already placed his order 
for an automobile with one of the leading makers 


Builders of motor cars in France are strongly con 
vinced that the future of the industry lies in the util- 
ization of alcohol, and while nothing can be urged 
against the economy of the new vehicle, it cannot be 
overlooked that in Paris, where the octroi duties on 
petrol are so high, the cost of working an automobile 
is much greater than it might be. Owners, however, 
have little hope of petrol being cheapened to any con 
siderable extent. They are looking, says the Auto-Car 
for further economy to alcohol, the utilization of which 
will not only save them a great deal of money, but will 
revive a languishing national industry at the expense 
of imported petroleum. 


The new machine with which Levegh is to run in the 
Gordon Bennett cup race has lately been finished. It 
is of the Mercedes type, and has a petroleum motor 
of four vertical cylinders, rated at 28 horse power 
nominally, but it will no doubt give much more. The 
ignition is by magneto-machine, and the spark-breaking 
arrangement is worked by a shaft carrying cams and a 
series of levers. The radiating tubes are placed in 
front between the wheels. Four speeds are provided 
for this machine; the second represents 27 miles an 
hour, while the maximum speed is claimed to be 60 
miles an hour. The total weight is about 2,400 pounds 
The new machine has made its first trials and has been 
found quite satisfactory. 


Two Englishmen have invented an improved pneu 
matic tire for auto-cars and other vehicles. The tire 
comprises an exterior cover of thick, hard rubber 
vulcanized upon canvas, in the shape of an arch. In 
side this is placed the tube which is inflated. The 
cover is attached to the periphery of the wheel by two 
detachable flanges of steel or iron, which clamp the 
cover on to the wheel by bolts fastened on one side 
of the wheel by countersunk nuts. The outside edges 
of the wheel and the inside of the flanges are ser- 
rated, and this, together with the bolts which go right 
through rim and cover, prevent the cover and tube 
moving through friction. It is stated by the inventors 
that the tire can be manufactured at a price 25 per cent 
cheaper than any other pneumatic tires, and it is stated 
to be unpuncturable. 
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SOME FEATURES OF THE NEW YORK RAPID TRANSIT 
TUNNEL. 

It is questionable whether the citizens of New York 
appreciate what a truly splendid system of trans- 
portation will be at their command when the Rapid 
Transit Tunnel is put in operation. The new system 
will not merely add four new lines of track to the 
already large number of north and south lines which 
extend the full length of Manhattan Island. but it 
will provide a service of express trains which, in point 
of frequency and speed, will be positively without a 
rival. This is a fact that is not by any means realized, 
and when the road is opened it is going to come as a 
most agreeable surprise to the traveling public 

From the very first it has been the policy of the en- 
gineers of the road to make it a sine qua non, that the 
rapid transit road must be essentially a high-speed 
system, which will not merely possess an enormous 
carrying capacity, but will also transport passengers 
at a speed that has never been approached by any 
other road on the island. From the present terminus 
at City Hall Park, express trains are to be dispatched 
during the rush hours at two minutes’ intervals. They 
will make stops at Fourteenth, Forty-second, Seventy- 
second, Ninety-sixth Streets, and the whole run to One 
Hundred and Fifty-seventh Street will be made in 
16144 minutes The fastest traveling at present pro- 
vided for the public is by the express trains on the 
Ninth Avenue Elevated Railroad, on which the run, 
by actual timing, from Franklin Street to One Hundred 
and Thirty-fifth Street is made in about half an hour, 
the time between the same points by the local trains 
being forty minutes. The average running speed of 
the Rapid Transit express trains, including stops, will 
be 38 miles per hour; and this means that, at times, 
the speed will rise to 50 miles an hour, and occa- 
sionally over that. The local trains will have an aver- 
age speed of 18 miles per hour, which is about 50 per 
cent greater than that of the present local trains on 
the Manhattan elevated roads. The express stations 
will be located at intervals of a little less than 2 miles, 
while the local stations will average about four to 
the mile At one time the question of increasing the 
number of express stations was mooted; but the Rapid 
Transit Commission, by advice of its engineers, wisely 
decided that, since the system was to provide, primarily, 
an express service, it would defeat the end in view to 
multiply the stops It was further urged that the 
high speed of 18 miles per hour of the local service 
rendered it unnecessary to multiply the express sta 
tions, the passenger being able to quickly cover the 
distance between the express stations and his own 
particular stopping-place, by the fast local service. 
That an average speed of 18 miles per hour can be 
maintained with stations only a quarter of a mile 
apart is due to the rapid acceleration which is pos- 
sible by electric traction, and also to the fact that the 
local stations are placed a few feet above the average 
grade of the line—an arrangement under which grav 
ity assists the retardation of the train in approaching 
the station, and increases the acceleration when the 
train is running down hill at starting 

Since the opening of spring weather, progress all 
along the line of the tunnel has been quite rapid, and 
the whole system presents, from end to end, a very 
animated appearance. There is much work now being 
done, moreover, of which but little evidence appears 
at the surface, particularly where the line runs in 
tunnel proper and the excavation is being carried out 
by drifting. Our lower front-page illustration shows one 
of several stretches of work of this character. The 
sectional view is taken at the intersection of Thirty- 
fourth Street and Park Avenue, at the entrance of the 
tunnel which is now used by the electrical cars of the 
Metropolitan Street Railway system. That pertion 
of the underground road which lies south of the en 


trance to the tunnel is contained in one four-track 


subway as shown in the sectional view at the top of 
the page Shortly before Thirty-fourth Street is 
reached, the four tracks diverge somewhat, and are 


carried in pai through two separate tunnels which 
are located beneath and somewhat to the right and 
left of the old surface tunnel This arrangement is 
shown in our sectional view, which is taken at the 
point where the Thirty-fourth Street station will be 
located It will be noticed that the two tracks of 
each tunnel are at different elevations, the outer or 
local tracks being 4 feet higher than the inner ex- 
press tracks This difference of level is due to the 
fact that Thirty-fourth Street is not an express sta- 
tion, and the express tracks are therefore carried 
through at the normal grade of the line, the local 
tracks being carried at a few feet higher elevation, 
according to the method employed at local stations, 
as already explained. The Park Avenue tunnel is one 
of the sections of the road where there is far more 
work being done than appears at the surface. Two 
hafts have been sunk immediately to the south of the 
portal wall of the old tunnel to a depth of 48 feet 
below the Thirty-fourth Street level, and from the 
bottom of each shaft the tunnel is being excavated 
north and south by as large a force of men as can be 
worked to advantage against the face of the rock. 
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As the tunnei is completed, it is lined with concrete, 
the track system being sunk im the floor and the roof 
turned with an elliptical arch, as shown in our draw- 
ing. At Thirty-fovrth Street, the roof of the Rapid 
Transit tunnel is so near to the base of the Fourth 
Avenue tunnel that the concrete has been carried up 
to a junction with the footing of the tunnel, as 
shown in the drawing. Elsewhere on Park Avenue the 
vertical distance between the tunnels is greater, and 
solid rock intervenes between the foundation of the 
old and the roof of the new tunnel. On Thirty-fourth 
Street there are two lines of track belonging to the 
Metropolitan Street Railway Company which are ope- 
rated by means of storage battery cars, and it is an 
interesting fact that our sectional view presents at 
this point no less than eight tracks on which are used 
three different systems of electric propulsion—storage 
batteries on Thirty-fourth Street, the underground 
trolley in the old Fourth Avenue tunnel, and the third- 
rail system of the Rapid Transit tunnel. In our draw- 
ing also there are shown some of the electric cabs 
whitch are becoming an important element in city 
transportation, so that this particular drawing may be 
regarded as a sort of pictorial symposium of up-to-date 
methods of travel. 

The construction of the underground tunnel road 
offers a great opportunity for solving the difficult 
problem of properly disposing of the water, gas, elec- 
tric and other mains, which at present are buried in 
any sort of fashion beneath the streets, and are the 
source of untold expense and inconvenience whenever 
it becomes necessary to renew or repair them. It is 
a pitiful commentary upon our supposed twentieth 
century development that these mains should be buried 
beneath the streets in the altogether haphazard fash- 
ion which is shown in the small sketch on our first 
page, which represents the condition of things at the 
intersection of Nineteenth Street and Fourth Avenue. 
It was the intention of the Rapid Transit Engineers 
to provide special galleries on each side of the sub- 
way, and locate the water and gas and other mains 
within them. Provision was made for these galleries 
wherever it was possible to use them, and steel was 
ordered and considerable excavation done in Elm 
Street, at a cost of about $35,000. The galleries were 
abandoned, however, because of opposition encountered 
from the heads of the Sewer, Water and Gas Depart- 
ments, who raised various objections of a more or less 
trifling nature. The Rapid Transit Commission, con- 
sidering that it was its duty to build the tunnel rather 
than press the question of the pipe galleries to the 
point of becoming involved in legal complications and 
delays, decided to leave the question open for future 
consideration. While we do not dispute the wisdom 
of the policy pursued by the Commission, there is 
every argument to be used in favor of the construc- 
tion of the pipe galleries simultaneously with the 
building of the tunnel. At present the pipes are merely 
suspended from falsework during the construction of 
the subway, and after a section is roofed the soil is 
filled in around the pipes, leaving them in the unsat- 
isfactory condition which necessitates pulling up the 
roadway whenever repairs or changes are to be made. 

We present a typical section of the tunnel as it was 
proposed to construct it, with the two galleries adja- 
cent to the tunnel and separated from it by steel and 
concrete walls. The larger pipes, such as the water 
and gas mains, would be carried on the floor of the 
tunnel, while all other pipes, such as those for com 
pressed air, steam, etc., might be suspended from 
the roof or carried on brackets extending from the 
side walls. The galleries would be entered by man- 
holes, or other suitable means of communication, and 
pipes could be repaired, renewed or inspected without 
any disturbance of the surface of the street. 





Electrolytic Sugar. 

Some interesting experiments in the electrolytical 
production of sugar have been tried by M. Dupont 
The electrolyzer consists of a wooden trough divided 
into three compartments by means of porous partitions 
of porcelain, asbestos, or parchment paper. The elec- 
trodes consist of metallic plates that vary according 
to the object to be obtained. They may be composed 
of platinum, aluminium, lead, zine, ete. In order to 
obtain sugar from cane or beet juice, the saccharine 
fluid is placed in the central compartments, and the 
end compartments are filled with water Under the 
influence of the current, the albuminoid substances of 
the juice coagulate and precipitate, and the salts are 
decomposed The juice becomes clear, limpid, and 
colorless, and no longer contains anything but sugar 
and some traces of organic matter. There seems to 
be osmosis through the partitions. In the end com 
partments accumulate the soda, potassa and ammonia. 
It is not certain that the process can be used commer 
cially. It is probable that it will in time become useful 
for work on a commercial scale. It is useful now for 
analysis. . 

i 

Thirty-six steamers will be run this year between 

London Bridge and Chelsea, 
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Engineering Notes, 

A meeting of the American Society of Mechanical 
Engineers will be held at Milwaukee, Wis., May 28 to 
$1, 1901. 

The Krupps are about to discharge 5,000 men from 
their Buckau, Essen and Kiel works, They have al 
ready dismissed 4,000 since October. The industrial de- 
pression is very marked. 

The Board of Trustees of the Sanitary District of 
Chicago have decided to have the top of the Wash 
ington Street tunnel chiseled off sufficiently to permit 
of increasing the navigable depth of the river ten 
inches pending the settlement of the question as te 
when and by whom the Chicago River tunnels will be 
permanently lowered. 


Larger freight cars are to be used on German ruail- 
roads. Three-truck freight cars of 25 tons each will be 
tried in place of two-truck cars of 15 tons each. An 
experiment was tried formerly with four-truck cars, 
but they were too heavy and could not be used on all 
roads. The wear and tear on the truck is also leas 
with the large three-truck car. 


Emperor William is investigating the problem of 
equipping the street car lines of Berlin with fenders 
and safety attachments. The Emperor found that none 
of the devices presented met his requirements. He 
considered that what was wanted was a self-acting 
life-saving device, so that the motorman could give 
his undivided attention to the operation of the car. 


French naval authorities are preparing for experi- 
ments to test the efficiency of rapid-fire guns against 
submarine boats, at a depth at which the latter are 
supposed to be invulnerable; a hulk to be submerged 
is now being constructed. It wiil be moored at vary 
ing depths and subjected to a plunging fire. The re 
sults will furnish a basis for guidance in the tactics 
of submarine boats. 


There will be a very complete acetylene exhibit at 
the Pan-American Exposition. A special building has 
been constructed for the purpose, measuring 41 x 101 
feet and the wing 59% x 65 feet. Its height is 40 feet 
Both the exterior and the interior of the building will 
be brilliantly illuminated by acetylene gas. The Ohio 
State Building will also be illuminated by acetylene. 
It will have a total of 650 jets, of which 160 will be 
within the structure and the balance will serve to set 
forth the exterior. 


The New Zealand government is anxious to develop 
the manufacture of iron in that colony. The ore is 
very rich and abundant in the Taranaki and Middle 
Island districts. The government proposes to pay a 
bonus of $100,000 upon the first 20,000 tons of iron 
that is made. The stipulations are that the company 
which produces this quantity must have a capitai of 
at least $1,000,000, and must spend $500,000 upon the 
erection of the necessary plant to manufacture the 
material. The government furthermore guarantees to 
purchase at least 50,000 tons of the iron or stee! thus 
manufactured, at a price slightly in advance of the 
market rates, and if the metal is satisfactory will prob 
ably buy the whole of the material produced, By this 
means the colony will be able to obtain sufficient iron 
for its own needs without going beyond its own con- 
fines. 

There has been a convention of Swiss, Austrian, 
Swedish, Norwegian and German manufacturers of 
calcium carbide, and they have combined in estab- 
lishing price-scales and a mode of controlling the sale 
of their products It is expected that by this con- 
vention the acetylene industry will be considerably 
strengthened. The members have adopted measures 
to avoid the fluctuating and ruinously low rates which, 
owing to heretofore sharp competition, have made 
the manufacture of their products unprofitable. Thirty 
two of the smaller towns in Germany are now lighted 
by acetylene gas, and a number of other plants a 
in the course of erection. The gas is also extensively 
used by railroads for lighting passenger cars. The 
year’s production of calcium carbide is estimated at 
120,000 metric tons, equivalent to 9,500,000 gallons 
of petroleum 

During the passage of the steamer “Henri Rieth” 
from the Tees to Kustendje, sae sustained damage to 
her propeller while at sea. Being only a single-screw 
steamer, her position was a helpless, if not a critical, 
one. It was thereupon determined to attempt tipping 
the craft in order to repair the propeller. A staff of 
Middlesbrough engineers, under the superintendence 
of Mr. J. W. Burton, carried out the work. The sea 
was quiet at the time, which served to facilitate the 
task considerably. The forward water tanks of the 
vessel were filled, and she slowly tipped up aft until 
her stem was lifted above the water A staging was 
then erected under the stern by the engineers, and 
several important repairs effected to the propeller, 
sufficient to enable her to steam to port. The vessei 
was then rebalanced, and continued her journey as 
easily and steadily as if no untoward incident had oc- 
curred, 
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AN ICE FOUNTAIN 

Monson, Mas is a delightful New England 
town, seventeen miles from Springfield Nor 
mally it doe not, however, offer any novel 
features which would permit of our illustrat- 
ne them, but in the present instance the 
fountain which was allowed to play during 
very cold weather resulted in producing a 
very picturesque scene The fountain was 
3000 buried under an enormous mask of ice 


which entirely obscured its real shape and also 


covered a considerable area around it In a 
short time boys icceeded in cutting into 
the mass of ice and formed an embrasure in 


this miniature and evanescent fort In Bel 


gium the carving of snow images is a popular 
pastime during the winter, and it is surpris 
ing that more attention is not given to this 
The foun 
tain is located upon the lawn in front of the 
residence of Mrs. William N. Flint. 
--ere - 
THE “SHAMROCK” UNDER SAIL. 
K 


BY 


form of amusement in this country 


PECIAI IRERESPON DENT 

Particular interest has attached to the trial 
spins of “Shamrock II on account of the 
somewhat radical changes which Mr. Watson 
is suppose: to have introduced in modeling 
the new boat, changes suggested by his lengthy 
On the 
first of the two spins which she has taken 
in the Solent there was, during most of the 


experiments in the Denny towing tank 


time, smooth water, and breezes generally so 
light that the cup racer carried her big press 
of canvas at a very slight angle of heel. On 
the second day there was heart in the wind 
and although there was no sea which could 
be counted as likely to retard the yacht the 
surface was pleasantly ruffied and there was a 
fleck of foam showing here and there on top 
of the short little seas 

Under these conditions it might have been expected 
that the watchers would have been able to settle off 
hand the question of whether the new challenger went 
along with greater or less disturbance of the water 
and therefore resistance, than other sailing cutters 
of similar size As it is, however, there is some dif 
ference of opinion When under tow the yacht went 
along carrying a deal of foam under the bow, and 
this impression is intensified when she is seen under 
sail lo the older school of yachting men, trained 
to appreciation of the sharp-stemmed craft which 
could cleave its way through the water with least 
disturbance of the surface, this peculiarity condemns 
her at once, 


and heads 
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AN ICE FOUNTAIN AT MONSON, MASS. 


has practically disappeared 
aft as the chain-plates 


before it reaches 





as far 


One of the outstanding characteristics of the Wat 


son racer is the exaggerated fashion in which the quar- 


ters are run off to the narrowest counter ever put upon 


a yacht of this size 
was to give a fine run andac 


The object in view 


in doing this 


lean delivery, and this, at 


least, has been accomplished beyond the possibility of 


dispute. When sailing fast she sheds a sharp little quar 


ter wash, but this, like the cu 


rl under the bow 


cipally on the surface, and quickly disappears 
the yacht is almost im 


the counter the wake left by 


is prin 
Under 


perceptible, and a careful study of‘her going in a fresh 
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breeze and comparative calm leads to the con- 
viction that the hull is one which can be 
driven with remarkable ease. 

By all the calculations it appeared likely 
that the new craft would be excessively ten 
der, and the fact that the scanty rail with 
which she is provided is put eighteen inches 
inside the point at which the deck and top- 
sides meet, suggests that the designer himself 
expected that she would heel far and easily in 
anything of a breeze. The fine-drawn quarters 
were opposed only on the ground that the want 
of beam there robbed the yacht of much of 
her power to carry sail, and this danger of 
having a boat which might prove unable to 
stand up to her work in a moderate breeze 
was intensified by the shallower draught, less 
beam, steeper floor and greater height of sail 
plan given to “Shamrock II.” as compared with 
previous challengers. These calculations 
looked sound, but they are contradicted in 
practice, for a careful observation extending 
through the whole of the first two days’ trials 
shows the new challenger to be able to stand 
up to a breeze better than “Shamrock I.,” and 
that she inclines to stiffness rather than to 
tenderness 

[Since the above was written the challenger 
has been beaten by “Shamrock I.” in a strong 
breeze and rough sea by over five minutes, the 
older boat showing superiority on every point 
of sailing It is offered in explanation that 
the sails of “Shamrock II.” were ill-fitting, 
particularly the mainsail, and that she was 
not in her proper trim Although this is 
probably true, it cannot be denied that the 
race has been somewhat of a disappointment in 
England, and also in America, where the in- 
terest is always greatly heightened if the chal- 
lenger is believed to be a dangerous boat. The 
last race was over a 20-mile course, and sailing 
under the same conditions over a 30-mile course the 
difference would have been about 8 minutes. “Colum 
bia” beat “Shamrock I.” in a very similar wind and 
sea by 6 minutes and 31 seconds, and “Constitution” 
will probably be 4 or 5 minutes better than “Colum 
bia.” This shows the challenger to be many minutes 
slower than she should be, if the cup is to be carried 
back to the Solent It is stated that “Shamrock I.” 
is in better form and better sailed than when she was 
on this side of the water—which is quite possible— 
and “Shamrock II.” will no doubt beat her in the later 
trials We are indebted to Mr. David Barrie, Sir 
Thomas Lipton’s representative in this country, for 
an excellent 





have been 
shaken omin 
ously when 
her chances 
have been dis- 
cussed among 
the men who 
built and 
sailed the cha! 
lengers of by 
gone days 

On the other 
hand it is ar 
gued by others 
who have less 
suspicion of 
novelty, that 
the length to 
which the de 
signer of 
“Bhamrock 
II.” has pushed 
the principle 
of skimming 
over the water 
involves’ this 
disturbance of 
the surface as 
@& matter of 
necessity, and 
it is further 
contended that 
the displace- 





water goes no 
depth, and 
there is much 
fuss with very 
little aetual 
drag. This 
contention is 
supported by 
the fact that 
the wave from 
the lee bow, 
big as it is, 


THE “SHAMROCK” 





photograph of 
the new yacht. 

Ep.] 

‘Siipente 

The Wind 
Cave in the 
Black Hills 
of Dakota is 
to be opened 
by order of 
Com missioner 
Hermann, of 
the General 
Land Office. 
The cave is 
the property 
of the Federal 
government, 
and includes 
about a thou- 
sand acres. 
Permission to 
visit it was 
withdrawn 
January 16, 
1900, owing 
to vandalism, 
which was re- 
sponsible for 
much injury 
to the beauties 
of the place. 
No depreda- 





tions or tres- 
passes of any 
kind will be 
permitted, and 
no specimens 
will be al 
lowed to be 
taken away 
by tourists, 
and there will 
be no fees or 
gratuities in 
connection 
with the visit. 
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THE AMATEUR IN PHOTOMICROGRAPHY. 
BY PROF. W. F. WATSON, 

Those who use a microscope, whether for amusement 
or scientific investigation, frequently meet with objects 
which are worthy of permanent preservation and sub- 
sequent study. This is especially true in the examina- 
tion of stagnant water, which teems with organisms 
varying in size from bacteria to water-fleas and hydra. 
The observer not infrequently meets with forms ex- 
hibiting marvelous structure and exquisite beauty. 
Those organisms are often too delicate for mounting 
in permanent slides, or, if they can be so mounted, 
the technical skill required is too great for the ama- 
teur. But it is possible for the amateur with quite a 
slender outfit to make respectable photomicrographs, 
provided he has some natural skill and possesses the 
virtues of patience and perseverance 

For a wide range of work the microscope accessories 
should include quite a number of objectives and ocu- 
lars of different powers, a sub-stage condenser and a 
mechanical stage. Yet these are not essentials, and 
the amateur can get along without them if he does 
not care to photograph very minute objects. 

The essentials for photomicrography are a micro- 
scope and camera with some means of making a light- 
tight connection and focusing. Any kind of camera 
will do, as the only lenses used are those of the micro- 
scope. Great care must be taken that no extraneous 
light enters the camera, as the slightest leakage will 
have its effects intensified during the long exposures 
which are sometimes necessary 

In Fig. 1 is shown the apparatus with which the 
In the lumber 
room of the laboratory a small box was selected for a 


accompanying illustrations were made. 


base. To this were nailed two uprights having half 
A half- 
inch board is prepared to fit the grooves and slide 
freely up and down. This board may be clamped in 
any position, and to it the camera is attached by its 


inch grooves on the sides facing each other. 





Fig. 2.—TRANSVERSE SECTION OF BLACKBERRY WOOD. 


screw. The lens of the camera is removed and a 
square of wood is substituted, which has a hole in its 
center for the reception of the microscope tube. A 
small strip of black cloth wound around the tube 
makes the connection light tight. A gas jet which is 
adjustable in any direction is supported in front of 
the sub-stage mirror. The whole apparatus rests upon 
three projections as indicated in the picture, and a 
weight is placed inside the base to make it more 
stable. 

For such apparatus the vertical position seems much 
better than the horizontal. In this case the effects 
of vibrations are reduced and the focusing adjust 
ments are within easy reach. In the horizontal posi- 
tion focusing is generally much more difficult. 

Figs. 2 and 3 of the accompanying illustrations were 
taken by transmitted light; (being 
opaque) were made by reflected light Fig. 2 repre 


Figs. 4 and 5 


sents a very small portion of a transverse section of 
blackberry wood (Rubus villosus). Such a section of 
wood, cut very thin with the microtome and presenting 
an even surface with good contrasts, is an excellent 
specimen for photomicrography, and from it good re- 
sults can easily be obtained. The next object, a bee’s 
sting, represented in Fig. 3, is far more difficult. The 
delicate striations on the sting were very hard to 
bring out clearly This picture was made by using 
oblique light with the sub-stage condenser and devel 
oping for contrast 

In photographing opaque objects more difficulties 
arise. Most prominent among these is the matter of 
Suitable illumination. The picture of the needle point, 
Fig. 4, was made by placing the apparatus about four 
feet from a north window and turning the apparatus 
until the light fell slightly to one side of the object, 
which was an ordinary smooth sewing needle The 
picture was 

The bee's 


for comparative study 


taken on a non-halation plate 

sting and needle point pictures were made 
and for this purpose the sting 
was taken straight and in sheath. It was consider 
ably magnified, which would render conspicuous any 
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Fig. 1—APPARATUS FOR PHOTO-MICROPHOTOGRAPHY. 


imperfections if they were present. But the micro- 
scopic smoothness and perfection of detail in the nat- 
ural object present a striking contrast to the clumsy 
workmanship exhibited in the magnified needle, though 
its magnification is very much less than that of the 
sting. 

An extremely difficult object for photographing is 
the keen edge of a polished razor blade, which is shown 
quite highly magnified in Fig. 5. It appears 
next to impossible to secure good magnifica- 
tions with delicacy of detail from a brightly 
polished and glimmering surface, and the 
amateur who attempts it without much ex 
perience must count on a long series of ex- 
periments and many spoiled plates before he 
is likely to succeed. 

In photographing the razor edge the blade 
may be attached to the mechanical stage of 
the microscope by means of fine copper wires 
twisted around the shank A better way, 
however, is to prepare a little block of wood, 
as shown tn the diagram, about 3 by 1 by %4 
inch, cutting a groove along one of the longer 
edges for the reception of the back of the 
razor blade and leaving the edge exposed. 
If the groove be properly cut (which can be 
done with a fine saw and an awl), the blade 
can be pushed in from the end and should 
fit it well or be tightened in place by little 
wooden wedges. Of course the upper surface of the 
razor’s edge must be level. When once fitted in this 
way, the block of wood carrying the razor can be 





Fig. 6.—BLOCK FOR HOLDING RAZOR BLADE. 


moved into any desired place on the stage. These 
manipulations have to be done with deliberation and 
care to prevent injury to the keen razor edge and to 
prevent the fingers of the operator from being gashed. 
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Fig, 3.—BEE’S STING. Fig, 4.—NEEDLE POINT, 


The light used in making this picture (Fig. 5) was 
supplied by a large gas burner placed at a distance 
of one foot from the blade and elevated so that the 
light fell upon the object at an angle of about 80 
degrees. A large plate of ground glass was inter- 
posed between the source of light and the razor to 
prevent the glimmering effect from the polished steel, 
which would have resulted in a fogged appearance in 
the negative. The actinic action upon the dry plate 
was very slow, owing to the loss of light, both in its 
passage through the ground glass and in its reflection 
from the razor's surface. There was, of course, the 
additional weakening effect caused by magnification, 
the light from a minute area on the razor edge being 
spread over a comparatively large area on the dry 
plate. This picture was made by an exposure of one 
hour on a 26 Seed plate. 

On account of the weakness of the light, the focus- 
ing, which had to be done with great precision, was 
difficult. The image in the camera was very faint. 
When focusing such a dim image the focusing-cloth 
must be opaque and must shut out every ray of out- 
side light. In addition to this, a hand lens must be 
used to make the image still more distinct. 

Perhaps it is possible to get good pictures of the 
razor’s edge with a stronger light and correspondingly 
short exposure, but so far the results obtained by 
using a stronger light with this object have proved 
unsatisfactory, though the lime light, acetylene and 
daylight were tried. As an all-around good light, day- 
light is probably the most convenient and satisfactory 
of all lights for the amateur. 

In photographing transparent objects it is important 
that reflected light should not enter the lens. A useful 
attachmert is a small cylinder made by rolling up a 
piece of black photographer's paper and gumming the 
edge. This cylinder should fit over the end of the 
objective lens and reach nearly down to the stage. By 
using this cylinder the brilliancy of the negative is 
sometimes greatly increased. 


es 





Fig. 5.—RAZOR BLADE HIGHLY MAGNIFIED. 


The amateur is sometimes advised to use only the 
objective lens in photomicrography. The propriety of 
this is questionable. The pictures made with one lens 
are generally very small, or the apparatus is incon- 
veniently long. In addition to this it is almost impos- 
sible to prevent some light being reflected from the 
sides of the microscope tube when only the objective 
is used. It seems better, therefore, to use a low-power 
eyepiece with the objective. 

The time of “xposure is an extremely variable ele- 
ment. It varies with every change of objective or of 
ocular and with every change in the character of the 
object and nature of the illumination. The time of 
exposure in the case of the accompanying pictures 
differed from a few seconds to one hour. No rules of 
much value can be given, but the beginner will grad- 
ually learn by experience to observe the strength of 
the image when it is focused in the camera, and esti 
mate the time of exposure accordingly. 

~ 3 0 oe --—— 
Acetylene Search Lights in Sweden, 

Sweden is one of the countries in which the appli- 
cation of acetylene as an illuminant has already ac- 
quired considerable importance. Its use on board ship 
is perhaps most open to objection since any access of 
water may cause an explosion. Yet acetylene search 
lights are being employed on the fleet of smai) steam 
ers which ply between the numerous small islands with 
which the Swedish coast of the Baltic is dotted. Dur 
ing trial runs it resulted that objects could easily be 
examined at a distance of 500 to 600 meters (1,640 
to 1,802 feet) when the acetylene beam was thrown on 
them, and the manipulation of the lanterns caused no 
difficulties, The saloons and cabins of some of these 
steamers are also lighted with acetylene 

— > -e- > —_—_-—--- 

Japanese cotton mills are now running 22 hours a 
day with double shifts, and while wages have been in 
creased they are still ridiculously low. Watches are* 
made in Japan as low as $2, bicycles at $12, and pianos 
for $100. . 
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AN INTERESTING INSECT—THYRIDOPTERYX 
EPaEMERAFORMIS 
BY N HUDSON MOOKE 
The farmer regards an insect as “interesting” if it 
succeeds in destroying other insects that prey upon 
his crops 
With the students of natural history it is different 
The fact that an insect is beneficent is a point in its 


favor, but an insect whose life history is not satisfac 
torily cleared up, or whose family history may be still 
amended, is one that gives him keen delight. 

rhe bag-worm, basket-worm or drop-worm, as it is 
variously called, is one of several species of the family 
Psychidae, whose exact place in the insect world is 


still open to discussion 

These particular ones we have before us are com 
monly called the Evergreen Bag-worms, but they are 
quite catholic in their tastes and are equally well sat 
isfied with the leaves of deciduous trees, apple, pear, 
cherry, plum, locust or poplar, and when none of these 
are easily come by, shrubs will do as well 

These insects are found most plentifully in the 
South and Southwest, though they are not unknown in 
some of the New England States, in New York and 
on parts of Long Island When it once gets a hold it 
is very tenacious, and if left alone will increase rapidly 
in a few years 

The bag-worms are not masons like the wasps, nor 
carpenters like some bees, nor cave-dwellers like some 
auts; for, better than this, they are travelers, carry 
ing their homes with them 

The case here hown are some of a number that 
were procured at Atlantic City, N. J., and two of them 
are prettily thatched with twigs and evergreen needles 
But the third one has utilized some young leaves of 
the privet, and provided for itself a case more than 
usually ornamental It is the female that is by far 
the most interesting member of the family Forever 
hampered by her bag, which she never leaves except 
to die, she yet may take quite a journey, climb a tree 
selecting a suitable one, and there lay her bag full 
of eggs, warmly protected, before her mission is accom 
plished 

The eggs hatch out generally during the last two 
weeks in May, and if you have a specimen in a box 
there is much amusement in store for you The lit 
tle wriggling worms, even before they will eat, com 
mence to make some sort of a bag for themselves 


They will take any material you will offer, worsted, 


cotton, paper, straw, leather, and, standing on their 
anterior legs, with tail in air, weave about themselves 
the bag to which they attach bits of foreign ma 
terial 


As they grow they add to the bag from the bottom, 





always pushing it up, till at last they and it become 


so heavy that it is allowed to drag behind them 





They eat young leaves and grow rapidly Four times 
during their growth they withdraw into their bags 
for from fourteen to twenty-four hours, during which 
time they stop up the mouth of their bags, and change 
their skin rhe neatness of these insects keeps pace 
with their cleverness Although the upper opening is 
closed, there is a smaller one at the bottom of the 
bag which is always left open Through this, in some 
remarkable manner, they push the old skin and all 
excrement, so that the interior of the bag is quite 
clean 

While the larva is completing its growth, if the 
food supply remains sufficient, it seldom leaves the 
tree where it was born But with maturity an instinct 
for travel seems developed, and they crawl about as 
much as they can Even this mode of locomotion is 
not speedy enough, and they spin silken threads by 
which they dangle until some person or animal comes 
beneath their tree, when they drop down, and are thus 
earried to new localities. This habit has given them 
one of their names, drop-worm 

After a time, however, nature urges them that the 
time bas arrived for settling down, and they now 
moor their bags to some twig, with a stout silken 
band, and prepare to settle dewn for the winter. Not 
only do they have sufficient instinct to select some 
tree, the leafage of which will provide agreeable food 
for the voung, but they never make the mistake of 
fastening the bag to a leaf, so that the first fierce wind 
could blow it away. 

The exterior of the bag having been looked after, 
the interior is new attended to, and softly and warm- 
ly lined with silk. This accomplished, the insect be- 
gins to pupate, having first turned around in the bag 
so that its head comes near the lower opening. 

During the larval state the worms of both sexes 
have been alike in appearance, and each has alike 
dragged about its bag. In the chrysaiis form a 
marked change takes place, the male chrysalid being 
smaller than the female, and the wings, antenna, etc., 
showing through the case as is usual in chrysalids. 

But she has lost form; shows no possibilities of ever 
becoming a moth; in fact, is nothing better than a 
bag of eggs, even the few legs she had as a larva 
bethg denied her as perfect (nsect. 

The male chrysalid, after about twenty-one days of 
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repose, squeezes himself, still in the pupa case, partly 
out of the lower opening, the case splits and away he 
flies, a perfect moth—not a very pretty one, but still 
complete 

Once in the air his mission is to find a mate—and 
this accomplished he dies. His life is a short and a 
merry one—but a few hours, or a day at most. His 
mate, such as she is, is busy with her mission, too. 
Never able to wholly leave the pupa shell, she wriggles 
partly out of it, but after a time wriggles back. In 
the upper part of the pupa shell she lays her eggs, 
protecting them with some down which has grown 
on the lower part of her body. When this work is 
done she dies, but whether she dries up in the pupa 
shell, or whether she forces her way out from the bot- 
tom of the bag and dies on the ground, is a point open 
to discussion. 

When in the larval state the insect is most peculiar 
That part of its body which is protected by the bag 
is soft and of a brownish color. The mere rudiments 
of legs which occur on this portion are only of use 
in assisting the insect to cling to the bag. So much 





MALE BAG-WORM MOTH. 


for the concealed part. The exposed or working seg 
ments are wholly different; indeed, they might seem 
to belong to another class of insect Hard, horny, 
black, with a few white speckles upon it, you see at 
once that the foreparts are strengthened to enable 
the constant pulling about of the rear quarters and 
bag. 

The bags themselves are interesting to study, much 
variety being displayed | have one bag heavily 
thatched with arbor vite, which I cut from a privet 
bush There was not any evergreen tree anywhere 
in the neighborhood, so the larva must have come 
from a considerable distance It is not the rule, by 
any means, that the bags will be thatched with ma 
terial from the tree they are found on 

rhe ilk which composes the foundation | very 
soft and fine, and the bag itself, when once its occu 
pant has left it, seems as delicate as a spider’s web, 
save for thé rough material woven in with it How 
ever amusing it is to watch these young insects in the 
study, to applaud their vigor and activity, and their 
insatiate desire to build, they do not make admirable 
neigh*ors, nor are they desirable in the garden. The 
only effectual means of getting rid of them is to de 
stroy the bags 

Like so many other insects which build comfortable 





FEMALE BAG-WORM. 


BAG WORM CASES. 


coverings to protect the eggs in winter, the bag-worm 
is a victim to at least two species of Ichneumon flies. 

There may be anywhere from ten to two hundred 
eges in a case, and to see scores of these small brown 
worms all beginning as quickly as possible, in exactly 
the same manner, is a revelation. First a perfect arch 
is built. Then, grasping it with its fore feet, the insect 
turns a complete somersault, raises the arch above its 
head, builds the other half, joins the ends, and has 
swiftly and beautifully formed its circle. 

What name shall we bestow on the faculty which 
gives to a mere worm the power of building to perfec- 
tion the most difficult feat in masonry, and that with- 
out the benefit of working by imitation? 


--eore = 

The Cunard Steamship Company will equip its 
passenger steamers with wireless telegraphic instru- 
ments. It is also proposed to install a wireless tele- 
graph station at Fastnet, which would be a _ better 
signaling station than Brow Head. This would enable 
the steamers to be reported with greater celerity, and 
there is not so much chance of running on the rocks, 
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Large Hydraulic Plant in the Jura, 

Among the new hydraulic plants of Europe is that 
of Saint-Mortier, in the Jura region It has been 
installed by the Union Electric Company and de 
velops about 3,000 horse power. The motive force of 
the Ain is utilized for this plant. This river has in 
this part of its course a very swift flow; this varies 
considerably between high and low water In the 
former case it sometimes reaches 24,000 cubic feet per 
second, and in the latter may fall as low as 135 cubic 
feet In the latter case only 600 horse power would 
be obtained, so in order to keep a constant output of 
3,000 horse power a canal has been constructed which 
during the dry season brings to the river the waters 
of Lake Chalain, situated 27 miles above Saint-Mortier, 
on the left bank of the Ain, from which it is separated 
by only 4,000 feet of alluvial deposits. An under 
ground canal leading from the bottom of the lake gives 
a supply of over 400 cubic feet per second, so as to 
bring the total up to 540 cubic feet at low water. The 
level of the lake is 104 feet above that of the river at 
the nearest point, and its surface is about 500 acres, 
so that a considerable water reserve is provided; if 
the lowering of the water of the lake is limited to 
33 feet a supply of 680 million cubic feet is obtained. 
The engineering work upon the river Ain includes a 
dam 33 feet high and 140 feet long, a lock of 800 feet, 
and a derivation canal 4,600 feet long; of the latter, 
400 feet are underground The generating station 
contains at present four groups composed each of a 
700 horse power Picard & Pictet turbine and a triphase 
Oerlikon alternator working at 700 volts; a fifth group 
will be installed later. This plant has been in success- 
ful operation for several months, and supplies current 
for lighting and power to a number of towns within 
a radius of 12 miles 

—-- > -e-<e — 
The Kammatograph, 

A London inventor, Mr. Leo Kamm, has devised a 
new camera in which a circular glass plate takes the 
place of the celluloid film for moving the pictures. The 
plate can be made to rotate rapidly by means of a 
multiplying gear, and at the same time to traverse 
laterally. A small lens forms an image upon the 
plate, and when the plate is put in motion these 
images are multiplied into a series of pictures ar 
ranged in a spiral The plate is developed in ‘the 
same way as an ordinary negative, and a positive is 
then taken from it. To display the pictures it is only 
necessary to place the positive in the camera and to 
arrange it so that the beam from the lantern close 
to it can pass through the lens rhe plate is then 
rotated as before, the succession of pictures projected 
upon the screen reproducing the original movement. 
About 600 pictures can be photographed during che 
motion of a single plate at the rate of twelve or four 
teen a second. 

~ orem COCO 
The Antiseptic Barber Shop tn Paris, 

Several barbers in Paris have been induced by 
medical students to introduce aseptic hair dressing. 
In front of each chair there is a gas burner, metal 
combs are used and they are passed through the flames 
several times. Scissors and razors are likewise purified 
by fire. The brush cannot, of course. be treated in this 
manner, but it is given a frequent wash in an anti- 
septic solution, in which thymol is the principal in- 
gredient. The principles of the operating room of the 
hospital are thus extended to the barber shop, and as 
the barbers used formerly to be surgeons as well they 
should be flattered if they are required to observe the 
practices of surgeons of to-day 

—————— ~>+ero — 
The Current Supplement, 


s admirably 


The current SuprrLemMent, No. 132! 
illustrated. The first page is devoted to “Observation 





of the Solar Eclipse Carried on by the Astrophysical 
Observatory, Smithsonian Institution.” The article 
is accompanied by several interesting engravings, 
showing the prominences, and two views of the corona, 
and well as two illustrations showing the instruments 


in position. “Machinery and the Man” is by Alexan- 
der E. Outerbridge, Jr. “Mechanical Traction in Paris” 
is concluded ‘The Social Service of Science” is a most 


valuable address by Prof. William Harmon Norton. 
‘Women as Inventors” is a subject of great interest, 
and is well treated. “Electrically Operated Punching 
Presses” deals with the latest types of heavy punches 
operated by electricity. The usual Trade Suggestions 
from United States Consuls and Trade Notes and Re- 
ceipts are published. 
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INVENTIONS. 


Mechanical Devices, 
RANE LEONARD 8S 
, Md rhe 


vement in 





FLECKENSTEIN, Eas 
devised an im- 
around a 
means for 


inventor has 


ranes which rotate 


tral axis and are provided with 


owing the constantly-running power mech 


sm into and out of action by means of a 


id-lever rhe upper crane-post is provided 
h a bearing which is also a bearing for 
drive-shaft By reason of this arrange 


driven shaft ordinarly arranged 


the center of the post, can be more easily 
and kept - vertical rhe inventor has 
ther combined in one simple mechanism, 


ins for governing the hoisting when the 


applied, and means for utilizing the 


ordinary hand-chain whenever desired 
SEPARATOR JEN ANDERSON Walla 
Walla, Wash rhe separator is a grain-sepa 


rator in 


which a shaking-screen and a bilaat 








of air are conjoin ised rhe grain, fed 
upon top sieves, is sifted through The chaff 
and other impurities are blown off into caps 
and out thro fan-boxes, the grain under 
going a continual sifting as it gravitates from 
one sieve to the other The grain finally 
passes into troughs, and then, if desired, 
onto chute-boards according to the adjust 
ments of the parts of the apparatus These 
adjustinents depend upon the character of the 
material which is treated, and the kind of 
separation desired 

VENDING-MACHINI UBALDO pI MARCO 


Bronx, New York city The vending-machine 
is designed to sell kinds of goods In 
the machine but a single handle is employed 
by the rotation of which to the left or to the 
right the machine is made to deliver one or 
the other kind of goods 

Vehicles and Their Accessories, 

HAND-TRUCK SAM L ¢ B. Heiss and 
Grorut RICARDO Hackensack N J rhe 
inventor provides a new hand-truck having 
roller-bearings to insure ight draft and to 
give long life to the parts The wheels and 
the roller bearings in ix very cheaply con 
structed and the several irts readily assem 
bled, so that the cost f the truck is not 
materiaily increased over that of the ordinary 
hand-truck now in 

PNEUMATIC SPRING FOR VEHICLES 
WILLIAM W. HicuMPHREY Sheffield, Ill rhe 
imple indseffe ve pneumatic springs de 
vised by the inventor are of cushion form and 
are supported on the running-gears of a ve 
hicle and t mn support the vehicle body 

ber designed to absorb the 
a ‘ hic le The elas 

ishions are of elongated form, and are inflat 
able 

rRUCK ROBERT Ss SCHOELCH Shelby 
ville, Ind The hand-truck has two sections 
pivotally connected together rhe sections 
are arranged one above the other The lower 
section carries an axle provided with wheels 
rhe axle itself | located at the front part 
of the truck ind a strut is attached to the 
upper section In position to engage the axle 
so as to limit the forward movement of the 
upper section lleavy bjects can be more 
easily handled wit this truck than has 
hitherto been possible 

Rallway Appliances, 

reLLTALI FOR RAIL-BONDS JAMES 
\ EMERY Atlanta, Ga rhe invention re 
lates to telltales for bonds or electrical con 


nections between rail 


of electric railways 


It is the practice to place the bonds of joints 
between the fish-plates and the rails, so that 
they are often entirely hidden, and so that 


it is 


can 
the 


\ 
Wi 
Thi 
and 
be 
by 
ot 
eact 
upr 


is provided 


therefore necessary to remove a fish-plate 


a number of fish-plates before the bond 


be located By means of this telltale 
presence of every bond in a new track 
be absolutely ascertained 


Miscellaneous, 


rTACHMENT FOR MITER-BOXES 

LIAM Porrer, Manhattan, New York city 
s simple attachment is adapted tc guide 
fix the angle of a iw when miters are to 


cut A perte miter-box can be obtained 
attaching the tool t the upright sections 
two boards secured at right angles to 


" ther the to spanning a cut in the 


ight section of the box A simple means 


whereby the guides for the saw 


perpendicular 


can be locked at any angle to a 
line, thus permitting the tool to be used for 
the accurate cutting of miters of different de 
grees of inclinatior 

BELT-STRAP ARTHUI D [fHoMAS and 
Inving R. Pierson, Manhattan, New York 
city The purpose of this invention is to} 
provide a belt-strap which can be readily at 
tached to or detached trom the trousers rhe 
end portions of the strap are turned in 
wardly under the main or middle portion of 
the strap and parallel therewith Removable 
fas‘ening devices secure the ends of the strap 
to the trousers, these fastening devices being 
covered and hidden y the middle portion of 
the strap 

BOWLING-BALI ARTHUI B Picker 
Union City, Ohloe Bowling-balls are ordinatr 
ily made of wood omposition, or other ma 
te " wv covered with rubber and have thei: 
fin holes Iined with a bushing or sleeve of 
hard tt asthe material Such balls are 


to chip at the bushing, thus rendering 





the ball useless. ‘The present invention pro 
vides a ball having a bushing of a non 
elastic material and an interposed bushing 
of elastic material between the walls of the 
socket and the outer wall of the inner lin- 
ing. The elastic bushing thus provided pro 
tects the edge of the finger-hole so that break 
|ing or splitting of the ball is, to a large ex 
tent, avoided 
CABINET-CASE FOR MERCHANDISE 

A.teert R. Brown, Erwin, Tenn The cabinet 
lease holds bolts, screws, and other small 
articles The case has as great a ca 


pacity as possible, considering the space ox 


| cupled Drawers of varying sizes are pro 
| vided for the different goods, or the different 
sizes of the same kind of goods When re 
j; moved the drawers can be returned only in 
| their proper places Longer drawers can be 
used than is possible with other cases 
COMPOUND FOR POULTICES, ET 

CHARLES M Forp, Box 152, Denver Col 
Most pathogenic processes depend to a great 
extent upon the presence of water the re 


moval of which, in many promotes the 


cure of the diseased parts This compound 


is designed to absorb the watery secretions, 


and has moreover valuable anodyne and 
qualities 

SHARPENER MICHAEL 8 Kr 
New York 
that the 


that the 


antisepth 
PENCIL 
rUNATI 





Brooklyn, city The device 


is so constructed blade is located over 


shavings from the 


A file or 
independent of 


a reservoir and 


pencil are received therein rough sur 


face is provided the sharpener, 


lead is pointed 


Muir W VAN 


by which the 


DUMB-WAITER I FLERT 


Galena, Ohio rhe dumb-waiter is to be used 
in private houses as well as in hotels, res 
taurants, et ro a floor having a hatch a 
guide-frame is secured In the frame the 
dumb-waiter runs A box-like inclosure’= is 


provided for the dumb-waliter, which inclos 
dumb-walter 


the frame but Is 


ure completely surrounds = the 


and thus normally excludes the outer alr 


inclosure is suspended over 


fixed in position and provided with doors for 


rccess to the dumb-waiter A refrigerating 


chamber is also provided 


AUXILIARY VALVE FOR HYDRANTS 
WiituiaAmM H. Baker, Trenton, N. J It has 
been customary in fire-plugs to run the feed 
pipe from the supply main in the street 
directly to the plug without any stop-valve 
in the feed-pipe In order to repair the 
fire-plug or hydrant it was necessary to turn | 
off the water at the intersection of adjacent 
streets, thus shutting off the water for a block 
around The defect has been partially over 
ome by the insertion of a key-valve in the 

ec vtween the supply main and the plug 
which key-valve is ontained in a valve-box 
built up to the surface of the street rhis 


valve-box is an eyesore and must be fre 
quently repaired By the auxiliary valve 
forming the subject of this invention all these 
defects are obviated 

NOZZLE ruomas | BURKI Riverdale 
Bronx, New York ity This nozzle can be 
ipplied to any hose and is especially adapted 
to be carried by a fireman as he enters a 


When the 


attached, is 


hose to which 


with the 
supplied 


burning building 


the nogzle is connected 


force-pump of an engine, and air tis 


through the nozzle by the pump, the nozzle 


will distribute the air in the compartment 


entered by the fireman and will force the 


him to breathe 


smoke away 
DENTISTRY 

rhis 

of dentistry in 


so as 


o permit 


Danign P. Taxco, Kingston, 


Jamaica invention relates to a system 


which the false teeth are 


fastened in place by purely mechanical means 


A bridge-piece is employed having openings 
through which are projected the headed pins 
ittached to the teeth, and these headed pins 


ire held in place by locking-pins, which are 


er ad with the and fastened to the 





pins 


bridge thus preventing the displacement of 


the teeth 
Rorert G. Woop 


LOOSE-LEAF BINDER 


WARD, Manhattan, New York city rhe binder 
comprises a hollow back open at the front 
Posts within the back are adapted to be en 


gaged by slots in the leaves to. be inserted 





A clamping device within the back, clamps 
the leaves, the lamping device being mounted 
to slide on the posts An a iting mechan 
ism opens and closes the lamping device 
which mechanism comprises screw-rods jour 
naled in the hollow back, a shaft under the 
control of the operator, and a gearing con 
necting the shaft with the screw-rods in order 
simultanecusly to rotate the screw-rods upon 
turning the shaft The clamping device can 
be very quickly opened and closed to receive 
| the loose leaves 
Designs. 
SADDLETREB-HORN Henry ‘ STEEI 








Nashville, Tenn The saddiletree-horn Is of 
the type used by ranchmen in the West for 
carrying lariats, and is provided with special 
means for securing the horn to the saddle 
prope! 

PEN AND PRPNCIL- HOLDER Kveene 8S 
Devin, Port Richmond, Richmond, New York 
city The leading feature of the ae n tis 
jan open-ring body the terminals f which 
cross each other and are bowed In oppostte 
| directions to form an oval e 
| Nove Copies of any of these patents wo In 
i furnished by Munn & Co, for ten cents each 


name of the patentee, tithe of 


of this paper, 


the invention, and date 








CAREPULLY,.—You 


READ THIS COLU 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send your name and address to the party desiring 
the information. In every ec itis meces- 
sary to give the number of the inquiry, 

MUNN & CO,” 












Marine lron Works. Chicago. 


Inquiry No. 666.—For manufacturers cf stereo- 
typing outfits and novelties. 


“UL. 3" Metal Polish. Indianapolis. 


Inquiry No. 667.—For manufacturers of dog 
powers, 


WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 


Inquiry No. 668.—For manufacturers of alumin- 
jum articles, 


Catalogue tree. 


Samples free. 





Yankee Notions. Waterbury Button Co., Waterbd’y, Ct, 
Inquiry Ne. 669.—For 


wrenches. 


manufacturers of 


lurbines.—James Leffel & Co. Springfield, Ohio, U.S.A 
Inquiry No. 670. 
Ines & Special Machinery. 

Ottawa, lil 


For manufacturers of carriages 
Amer. Hdw. Mfg. Co., 


Inquiry No. 671.—For manufacturers of brick 
presses. 


Handle & Spoke Mchy. 
Chagrin Falls, O. 


Inquiry No. 67:2.—For 
bottoma, 


Ober Mfg. Co., 10 Bell 8t., 


manufacturers of chair 


Sheet Metal Stamping: difficult forms 
The Crosby Company, Buffalo, N. Y. 
Inquiry Ne, 673. 


iron batter mixer, 


a specialty. 


For parties to manufacture an 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co,, Box 13, Montpelier, Vt. 





Inquiry N 74.—For machines for cutting green 
corn fur canneries, 

Rigs that Run. Hydrocarbon system. Write &t. 
Louis Motor Carriage Co., St. Louis, Mo. 

Inquiry No. 675. 
backband buckle, 


For parties to manufacture a 

Our Specialties :—Steel rims, steel tabes, stee) boilers. 
The Standard Welding Co., Cleveland, Ohio. 

Inquiry No. 676.—For machines for making tooth- 
picks 
Ten days’ trial given on Daus’ Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover St., N. Y. eity. 

Inquiry Neo. 677.—For manufacturers of special 
bevel gears 

SAW MILLS.—With variable friction feed. Send for 
Catalogue B. Geo, 8. Comstock, Mechanicsburg, Pa. 

Inquiry No, 678.—For manufacturers of one-leaf 
sitmle piece tapered carriage springs. 

Kester Electric Mf'g Co's, Self-fluxing soider saves 
labor, strong non-corrosive joints, without acid, Chic- 
ago, Ill 

Inquiry No, 679.—For manufacturers of machines 
for making wood pins for telegraph and telephone par- 
poses 

For Machine Tools of every description and for Ex- 
Work call upon Garvin's, MY Varieck, cor. 
“pring Streets, N. ¥ 


perimental 





Ing y No. 6S0.—For nozzles for feeding steam 
bollers with crude petroleum us fue 


FoR SALE.—A. Winton motor for 1900 
thousand miles A. Ward 
ith Street, New York 


Inquiry No. GSI 
disks 


run less than 


one Chamberlin, 5 West 


For manufacturers of armature 
For Sale 


buisness, in a fine locality 
Box 773, New York. 


at a great sacrifice. Address 





Foundry 


Inquiry No, 682. 


mobiles 


For speed indicators for auto- 


I'he celebrated “ Hornsby-Akroyd" Patent Safety Oil 
Kngine is built by the De La Vergne Refrigerating Ma- 


chine Company. Foot of Kast 148th Street, New York, 


quiry No, 683.—For 


sion bolts 


manufacturers of expan 





book for electricians and beginners in elec- 
Experimental Science,” by Geo. M, Hopkina, 
Munn & Co., publishers, #1 Broadway, N.Y. 


rhe best 
tricity is 
By mail, 4, 


Ivquiry Neo. 6S84.—For 
motors 


manufacturers of small 





Sheet Metal Novelties, Articles and Stampings of all 
Tools and dies manufactured on contract. Ad 
dress Standard Stamping Co. Cor. 7th & Hudson Sts., 
Buffalo, N. Y. U. 8. A. 

tr ry No. 685.—Vor 
boring outits. 

WANTED.—A 
with the construction 
State experience, salary 
©. J. W., Box 778, N.Y 


Inquiry No. 686, 


sizes 





manufacturers 


and 


expected and references, 


For machinery for finishing and 


polishing “ Mrs. Pott's ’ sad trons, 

W ANTED.—Competent foreman for draughting room 
State full particulars as to present employment, expert 
ence, ete Address J. M. Birmingham, Sept. Columbia 


Bicycle Hartford, Conn. 


Inquiry Ne. 6S7.—Wanted at once about 20 feet 
second-hand wire rope or cable for guy rods to % 
ineb 


Factory 





For SALe.—United States Patent No. 5,627. Bn 
printing or addressing This valuable 
patent can be secured at a very low figure. Address 
K. J, Decker Co., 10 South Clinton &t., Chicago, 11 


Inquiry No. GSS, 
jewelry sunplies. 


velope press. 


For wholesale dealers in photo 


WANTED. Shop Manager. An experienced, thorough 
y competent and trustworthy man as office manager, 
Moderate salary with opportunity for ad- 
Address with full particulars, experience, 


cashier, ete 


Vvancement 


age, salary now received, etc., Cashier, Box 773, N. ¥ 
Tnquiry No. 689,.—For lathes for making match 
splits and toothpicks 
WANTED Assistant to Superintendent. Bright 


technical graduate, as assistant to superin 
machinery 


young man 


tendent in manufacturing plant Light 





pipe | 
| onl 





Foundry .nd Machine Shop, doing a good | 





of ol) well | 


| 
young energetic man, Who is familiar | Spe 
making of Gas Engimes, | 


ja 





Inquiry Ne. 691.—For manufacturers of water 
meters. 

WANTED.—Shop Superintendent, A thoroughty cap. 
able man in good shop manufacturing a rewular live of 
light machine:y. Must possess all-around qualifications 
and be a business superintendent rather than a bnt- 
eal one. Moderate compensation and perma y. 
Address with full detail, salary expected, ete,, Superin 
tendent, Box 774, N. Y, 

Inquiry No. 692, 


wheels to order. 





For parties to make sprocket 





WANTED.—Assistant Superintendent, An assistant 
superintendent or chief foreman in a model new plant. 
Muay be experienced in light engine work and prefer- 
ably electrical and pumping machinery as weil, Must 
be well informed, progressive ana capable of handling 
men successfully. Address fully, stating age, compen- 
sation expected, ete., Machinery, Box 774, N. ¥. 

Inquiry No. 693.—For manutacturers of hay bal- 
ing presses, 

WANTED.—Sales Manager. Engines, power plants, 
ete. An educated, agreeable, progressive man, familiar 
with power trade and conditions, steam and electrical, 
capable of catalogue composition and fulfilling general 
s require nis, desiring to ally himeelf with a new 
orn where demonstrated worth will count to his 
future advantage. A good opportunity for the right 
man. Address in confidence, giving full qualitications, 
salury received and expected, Sales, Box TTA, N. Y. 

Inquiry No. 694. 
for acetylene gus, 


WANTED 








For manufacturers of burners 


To purchase articies adapted to the mati 
order business. Must have merit; must be cheap. Give 
full particulars. Room 5%, No. 11 Broadway, New York. 


Inquiry No. 695. 
for dropping shears 


Inquiry No, 696. 
for Japanning shears 

Inquiry No. 697,.—Por 

riicies for the silverware trade, such as 
button hooks, curling irons, ete. 


For welding furnaces adapted 
For japanning ovens adapted 


manufacturers of toilet 
nail fies 





quiry No, GOS8.—For wanufacturers of wooden 
r dishes and wood and paper pie plates 

Inquiry No. 699.— Wanted to purchase from rome 
plons that has gone out of business cabinet workers 
veriches and factory trucks, 





Inquiry No. 700,— For manufacturers of therme 
stats. 


varties willing to tian 
entirely «¢ 


Inquiry No, 704,—For 
facture small electrical device composed 
fiber and brass. 

Inquiry Ne. 702 —For steel punches for making 
embossed plates of medals, such as ere used on cigar 
box labels. 

Inquiry No. 703. 
hose to prevent dust, 

Inquiry Ne. 704. 
carriage painting. 

Inquiry No. 705.—For competent engineers and 
designers to make a set of drawings from which to 
build ao fore and alt compound engine. 


Inquiry Ne, 706.—For an automobile for carrying 
about eight passengers. 


For device for placing over the 


For striping wheels for use in 








Inquiry No, 707.—VFor parties to make a bottle 
towe 


holder. 


Inquiry No. 70S8,—For manufacturers outside of 
the trust who cau lithograph tin plates. 


Inquiry Ne. 709.-For manufacturers who can 
furnish full equipment for making small boxes and tin 
cans. ‘ 








Inquiry No. 710.—For dealers in steel 1 and 17 
gage of different lengths and widths 


Inquiry No, 711.—For manufacturers of novelties 
for the mail order business, 


Inquiry No. 71%. 
gasoline engines of 2 to 


Inquiry Ne, 713.—For 
cleaning machinery 


Inquiry No, 9714.—For parties in compressing coal 
dust into briek form for fuel purposes. 


Rites Gihvevies 


TO CORRESPONDENTS 


Yor dealers in second-hand 
4h.p 


manufacturers of carpet 








HIN" 


Names and Address must accompany all letters { 
no attention will be paid there This is fu 
our information and not for publication, 

References to former articles or anewers should give 
date of paper and page or number of question 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn, 

Buyers wishing to purchase any article not adver- 

tised in our columns will be fernished with 

addresses of houses manufacturing or carrying 
the same. 

cial Written Information on matters of personal 

rather than general interest cannot be expected 

without remuneration 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each 

Books referred to promptly supplied on 
price 

Minerals sent for examination 
marked or labeled 


receipt of 


shoulGé be distinetiy 


(8187) W asks: How is the horse 
power of an engine found’? A. The 
power of an electric motor is calculated for the 


watts in its output of current. A watt Is the 


B. Y 


electri 


| unit ef electrical power, and is produced by one 


Must be agreeable. thorough, painstaking and moder 
ate in expectations Address in full detall, Assistant, | 
Box 774, N.Y 


For the present sddress of the 


Baltimore jobber 


sivy Neo. 60, 


manufacturer of the 





Superintendent An 
man in the manufacture 


Assistant 
obief ft 
Giood shop 


WANTED 





superintendent or 
machinery, and 

Muat be young, experienced and progress 
ive. Give full particulars, age, pr 
eto, Address Progressive, Box 77 


of light agreeable sur 


roeundings 





ont compensation, 


Y. 





- 


assistant 


ampere working at a pressure of one volt, Of 
these 746 are equal to horse 
33,000 foot-pounds per minute, If you would 
measure the electrical horse power of 
motor, measure the voltage and the number of 
amperes flowing. Multiply these together and 
divide the product by 746. This gives the 
horse power at the brushes. 

(8188) B. M. asks: Up to what distance 
“Expert 


one power, or 


any 


described in 
tranamitter for 
size 
We cannot say 


induction col! 
Science” be used as a 
raphy? What 
oscillator be’ A 


can the 





mental 
wireless tele should = the 


balls of the 





definitely to what distance the Induction coil 
to which you refer can transmit signals, but 
suppose that it should work at a distance of 
several miles The balla used are about four 
inches in diameter 

(8189) C. R. H. asks: 1, What would 


be the best for the brushes on a Wimshurst ma 
with two glasses, sixteen lunches In di 
ameter A. Tinse) such as fe used for gilt 
embroidery, only be careful to get that which 





ee 


ES, 


332 


Scientific American, 








MAY 25, 1901. 














is made of metal and not of paper 2. How 
jong a epark should such a machine give when 
pint-slze Leyden jars are onnected to the 
electrode A. About elx inches }. low many 

pounds pressure to ” equare inch shonld you 
have in a three power gasoline engine to 
be able to ge it to start A. The gasoline | 
engine should turn over with from 10 to 15 | 
pounds pressure if you etart it with an ex 

plosion, you may have from 100 to 200 pounds 


pressure per square inch 
(8190) 5S. A. S. asks: 1. When magnetic 
storms on the earth cause electric currents to 


flow over telegraph wires, in what direction do 


the currents flow, from north to south outh 
to north, east to west, or west to east, and 
do the currents always flow in the same direc- | 
tion A. The idea of direction in an electric | 
current is wholly conventional We say it 
flows from porltive to negative as a con 
venience No one knows in which direction it 
does flow It is just as likely that it flows 
the other way, from negative to positive. The 
same is true of lightning It may de scend | 
from the clouds to the earth or ascend, for all 
that we ar ee vr know When magnetk 
storms prevail it is not possible to ascribe di 
rection to the force which works a telegraph 
Instrument 2. What is the average potential 
and atrength of urrent, or do such currents 
vary greatly in strength A. In @& magneth 


storm the effect of the change of magnetic in 


i 
tensity is to produce an electric current in the 
wires of a telegraph or telephone circuit, which 
may be strong enough to enable messages to be 
sent without a battery We have no figures of | 
thelr potential at hand rhe potential of the 
alr fluctuates several hundred volts either way, 
and when a thunderstorm is approaching, tt 
changes rapidly and capriciously, even re 
versing ite sign in a few minutes Current 
from such potential is a very minute quantity 
Whai is the duration of such currents A 
These phenomena may last for hours, or for a 
few minutes only 4. About what Is the elec 
rica’ reslatance of the human body? A. Any 
thing «p to perhaps 5,000 ohms, varying with 
the pe. sen and his condition Under any mod 
erate voltage the current strength which can 
flow through a person is very little 5. About 
what strength of current ls necessary to give a 


person a moderate shock A. It ls the voltage 


which determines the shock A pressure of 100 
volts will give a alight pricking sensation; 200 
will be disagreeable i) may be dangerous 


while anything above tls very likely to be fatal 


(8191) EB. M. J. asks: I have some hard 


rubber slides to photographic plate holders I 
want to etch a part of the surface so as to be 
able to write upon it with a lead pencil and to 
erave the same Can you tell me how to do 
it In your column A. Rubbing the surface 
with fine emery paper will form a matt sur 
face which will take a pencil! mark 


(8192) D. B. G. asks: I have a 500-volt 
| 


current, with which | wish to run one strong 
are light Could you advise me, iv the next 
lusue of your valuable paper, how to do this 


A. Your 500 
and if you use it for one the remaining 450 


olts will suffice for 10 are lights 


volta above what one lamp can use must be 
disposed of in a rheostat You will require 
about 2.200 feet of No, 12 BKB. & 8S. German all 


ver Wire for such a rheostat 


(8193) F. C., H. writes: Near here two 


telephone lines cross, and what is said over 
one can be heard on the other line lease 
tell me whether the speech is transmitted 
through the alr or through the ground A 


| 
| 
The electric waves act from one line across | 
the other through the alr, in the same man- | 
| 
| 





ner as the waves are anesmitted in wireless 
“i “cross talk and is | 


remedied by a metallk 





telegraph It ie cal 
return wire, twisted 


around the other wire of its own circult 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 





May 14, 1901, 
AND BACH BEARING THAT DATE. 


(See note at end of list about copies of these patents. | 








Addiag machine, P. Hubert 674,267 
Advertising dev or toy, ¢ Lechtman 17 
Alkali cyanide, making, ( Moldenbauer 
Alkaline amides, making, Bwan & Phleger 
Amalgamating and concentrating apparatus, 
A Lancaster 
Ankle end arch support, 
ehell . 
Ash ejector, H. Bee 
Autograph recorder, BR. P. Link 
Automattic lubricator, H. W. Simms 
Auitomatic switch, D. A. & J. W. Duff 
Atttomebile boiler burner, F. A. Reynolds 
Baking preparation, W. D. Patten 
Rulance, automatic letter, J. C. de Janiach 
Railing press, J. W. Rakestraw... 
Battery cell, BW. Tiquet............ 
Bearing dust protector, bleycle, 
GRD -.cccccecocs 
Bearing, roller, J. A Pe rkine. 
Hed brace, J. D. King 
Bed et couch, C. H Foster.. evegee 
Beutatend fastening, Gilham & Souder. 
Helt, A. IL. Deming. 
Benga ldehyde, making ‘nitro ‘and ehlor, Op- 
permann & Fette.... = hag 
Bieyele attachmeut, Hastman ‘s Sayer..... 
Bieyele brake, M ye PUREE: « cece cccecce 
Binder for louse ledger leaves, B. Axthelm.. 
Blank and blank book, shipping, Ga B&B 
MRED se eeveescestessuces eK eereseee 
Kotler circulation, R. Knappiek. imei oh os 
Rolt cutter and nut splitter, A. Hoak.... 
ei separating machine, BR. A 


Rottle. Mdardet & Waivers. 
Measuring o. registering, 
POU PPS PE SSE eee) , 674,280 





combined, M. Mit 




















Bottle, non-refillable, ©. D. Leonard...... 
Bottle, non-refillable, J. J. Pollock.. 
Bottles, ete., detector device for, 
Brown .. oSeeeeseccecses 
Brake beam, metallic, T. M. Bell..... 


00D or METAL (>> 
Workers Nae 


Without Steam Power 









| use oor Foot and Hend Power Brake system, accelerating, F. : EN» 
Machinery. Send for Catalogues Brick aeeeee, Ph BEPEEbecescosscesces 
| A—Wood- working Machinery, Brick kiln, De BBs ccceccscccccccvcese 
B Rethin, re — Brick or tile covering beams, B 





Jacquart .. WTTTITITITITT Tite 
Brick ring, nose, L. H. Saxton........ 
Bridge, bascule, J. W Page ee 
a ao Eh eS i Bridle, BE. R. Wethered ‘ 
. _ FIAT . a Brooder, J. von der Kammer been s 
SHOE BL ACKING - FORMULAS FOR Brush, hair, R. J. Montgomery . 674,120 
hquid and solid blac ing are ven in SUPPL 2 Bundling apparatus, Wiseburn & Buble 
Nos. 1213 and 1399 Price # cents each. For sale) pung extractor, J. { te tr vac 


SENECA PALLS MPO. CO. 
695 Water St., Seneca Falls, N.Y. 





by Munn & Co. and all newsdealers. Butter making device, R. K. Emily 
Button, detachable, A. Johnson 
IN ve NE wOF T 7 Calculating device ( 8. L abofish P 
UAT NG H ES belo) @ 1 SUPPLIES Cane and umbrella, combined, R. W ‘apl 4, 
. 7) v ’ Jr . 
LBAS TIAN | t NCIN Canteen, A Hoberecht 





apparatus for vulcanizing sat 
and Turret Lashoe: Plan- | eles of, H. Hamet seesees 
oot an ower or, Shapers, and [Drtil Presses ar, convertible dump, H. 8S. Hart.. 
SHEPARD LATHE CO., 183 W. 24'St., Cincinnati, O ar coupling, M. J. Carter cows 


‘ 
‘ 

ot aoe Car coupling, D. W Alderman 
THE HALL . 


BRASS PIPE WRENCH. oat 


tom, J. Simonton 
Lindsey 
A PERFECT TOOL 
WITH FRICTION GRIP, 


Caoutchouc, 










ar replacer, A. J. Michel 
ar side bearing, railway, EB. Cliff . 
673,008 to 





Bus‘ings for all sizes and shapes. | Gar step extension, MN. A. Paquette 

Highly polianed pipes made Goreme Saliva J 6 eee, 

up without sear or injury Carriage, compressed air locomotive j r 

For (treulars and Prices | Conti 

| , 
WALWORTH MANUFACTURING Co., Gorman spring, &. R kart J rr 
me 0 cabin i Amp 

128 To 136 FEDERAL ST., BOSTON, MASS. | Gusting apparatus, ing \. J. Lustig 

— Casting sockets for m« Fan ehill for, G. M 


FOR LIGHT AND MEDIUM WORK) Clark 


uttle unhitching and door opening. device, 


this new 4 inch Dry & Kutz 
oT “Cy Cement pipes, method of and manufacture 
«_B. F. BARNES = |‘'st! 88: Risicr, wn 
ad ° | Cereals, preparation of rye or like, A. Bar- 
Upright Drill is several laps ahead of any det Ceeccece 


hain wrench, W. H. Brock 

himney cap, 8 N Le Count 

igar tip cutter, ¢ W B. Molony 

lamping device, G. N. Palser et al... 

lock winding mechanism, electric, V. 
Odquist . 

Closet traps, soll pipes, et« appliance for 
removing ybatructions from, T 


WORK SHOPS 'B | uit: woim 8 


Clothes drier, W Kk. Knapp 

Clothes line reel, portable A. P Johnaon 
Clatet friction, R. M. Phillips 673, S88, 
‘ 
| 


other drill on the track. It will drill from 
L of an ineb up to 4 of an Inch and isa 
strong, well built, durable too 

It doesn’t cost a whole lot either Tree 
tails are yours for the asking. 


B. F. BARNES COMPANY, Rockford, II! 





Windle. 


67 4,229, 





of Wood and Metal Workers, with- 
out steam power, equipped with 


BARNES’ FOOT POWER 
MACHINERY —_—. 


allow lower bids on jobs, and give 
greater profit on the work Machines 
sent on trial if desired. Catalog Pree 


luteh, friction, H. A. Hecker 
‘oke oven, regenerative, F. W. ¢ Schoie- 
wind 
Coler changing an 
Fox 


signaling device, Baker 


W. F. & JOHN BARNES CO Column, J. A, Ohman 
19909 Rueyv Sr., Rocnrormo, tit Comb cleaner I J Aurand ind 
Compressing fibrous or other MnteEEDA, ap 
paratus for, rT. Cowley erseereee 
Concentrating Jig, &. Orr eee 
e S ou 00 S Condenser and aerator, combined steam, A 
Hobereeht oh oehenetiey 
Conveyer mn « yur 
A perfect encyclopedia of tools in use Convey ing PY 6b ‘ N Trump tees 
in every trade and profession With | Counter Boring & Chitwood 
prices and discounts of same Counter shaft &. W Wardwell 
Cover for veasela, removable, J. & W. B 


° Lang 
Montgomery & Co. S rm wn Whinetne machine, BE. Montant 
Crematory, refuse, W. Risley 


Tool Catalogue. Cultivator’ replanter "attachment, J Ww 





0 pages, well printed Copiously | Current motor, polyphase alte rnating, B. G 
illustrated A valuable book of refer Lamme ae 
Curryeomt G. Kubl 
ence for every bod interested in Gusrreeent ‘ Hl Obey 
tools or machinery. Malied for 4 cents, sent to Currycomb and handk therefor, r } 
MONTGOMERY & CO., 105 Fulton St., New York City Peters 
urtain fixer, A. Harris 


uspidor for railway cara, C. H. Kenney 
yele, G. Rusecont-Clertel 

yele saddle, A. Cuthbert 
Nepensing apparatus, J. HW. Nolan 
aplay rack, ( Hi. Snively 

itech stop, BE. M,. Johnaon 
joubletree, W. BE. Lawhorn . ° 
raft bar construction for rolling stock, W 
| Bb. Wilder eescece 
| Draft equalizer, 8. ( 
raining devise, 8. H. Bolling 
Wier, 4 V aterhouse . 
rum, heating, Horsley & Rountree 
lye and making same, brown, G 
lar muff, ¢ M. Knight.... 


I 
I 
I 
I 
I 
I 
A VALUA- — support, R. Hartman 
h 
I 
I 
I 
I 


THe EUREKA CLIP 


rhe most useful article ever invented 
tor the purpose. Indispensable to Law 
yers, Editors, Students, Bankers, Ineur 
ance Companies and business men gen 
erally Hook marker and paper clip 
Does not mutilate the paper. Can 
used repeatedly. In boxes of 100 for 25« 
fo be had of all booksellers, stationers 
and notion dealers, or by mal! on receipt 
of price camp syle card, by mall, free. Man 
ufactured b Conrelldated Pafety 
Ca., Hox 111, Bloomfeld, NX. J. 


GAS ENGINE DETAILS. 
bie and fully tilustrated article on this subject is con- 
tained in SUPPLEMENT No Price 10 cents, For 
sale by Munn & Co. and all newsdealers. 





ON O2tp 


Anderson 


‘ee carrier, D. B. Replogie ° 
> * battery, D. H. Darling, Jr 
cable, J. D. Gould... ccccccccces 
heater, ¢ Robinson... 0... eeeees 
Electric lighting syeatem, A. J Wurtz eesece 
Hlectric awitch, Cheaney & Smith 
jlectric switch, J. ¢ de Janiach.......... 
Electrics al conductor, asymmetrical, L. W 
Hildburgh 673,952, 
Blectrical contact device, M. Robinson 
Blectrical distribution system, B G 
Lamme 
Electromagnetic motor, L. H. Engelhardt. 
Electromedical battery, colin controlled, 
G. Hartman 
Elevator See Inclined el 
Blevator and dump, combined, 
Embroidering machine work carrier, W 
Parkes ° 
aueesees Embroidery needle book and skein holder 


Dr. Deimel’s 


Bnd gate, wagon, I. F. Sebring 
. 
Linen-Mesh Underwear 














DEFIANCE MACHINE WORKS 
DE 


FIANCE. Orne: U.S.A 
B t 











LONDON OFFICE I6 ELDON ST 











Engine, N. J. Verret eeeececces 

Engines, electric igniter for explosive, W 
G. Stolz PTTTITIT TT TTT ty 

E ngine *, mixer and vaporizer for gas, J 


Engines, sparks for gas, J. G. Snyder... 

Bnveleop, M. H. Jones . 

Envelop, mailing, W. CC. Dunn 

Evaporator, R. M. Bellinger 
H 


. : . Ixcavati chine, J . MeKe 
absorbs the perspiration quickly eecites “tnakine * hine, n ; g ie “wart 
and carries it off instantiv It Exhibiting advertisements, etc., apparatus 
7 . , : for, J. Schiek . basnbie case 
keeps the wearer dry and re- Exhibiting device, C. BE. Lucke......+- 

: Expansion belt, D. W Bennett.. 
mains dry itself. It is always of Explosive and making same, Blomen & As 
refreshing comfort to the skin, Eng aaittie” Wiseen i wai 
— ot . , ave : R: Extractor See Bung-extractor 
even during sultry days of sum Dit. «matin ah sestenes 
mer, when other garments are Fabric, J. A. Scharwath 


Fan and motor, water actuated, H. C. Ken- 
neddy evecvece 
Faucet for commingling ‘fuids, A. A. Schratz 

acet, self-closing, D. M. Bredin...... 

All genuine Dr. water heater, F. EB. Kenney.. 
. . } » making machine, wire, J. M. 

Deimet Under-gar- post, 


ments bear this Fence post, L. “Hl Barry 


especially irritating. 










Brake operating device, C. W. Betz........ 


. 674,060 | 160 page En 


: O74, 104 | 





2, 673 


SS 6g L ps”: 


. 674,080 





AUTOMOBILE PARTS 


i iF YOU ARE BUILDING 
AN AUTOMOBILE, WE CAN SUPPLY YOU 
WITH PARTS ano FITTINGS. 


iN OUR SEVEN FACTORIES we make 


RUNNING GEARS, TOOL STEEL BALLS 


STEEL RIMS, STEE STAMPINGS 
: SHEET STEEL FORGINGS 
o74.o4s | FRY FOR AUTOMOBILE. CONSTRUCTION 


HAINS, 





674,090 


He THE AUI OMOBILE & CYCLE PARTS a 











"Queen Transits and Levels 


| High Grade Instruments with the Latest + ene sae 

40 pase Math. 

ineer ng prnat ic Cata- 
atalogue on | THE QUEEN ii Tog ue on ap- 

application. 

a ,| ENGINEERS' AND DRAFTSMEN’S omen 

















O74 . . 
vito| QUEEN & CO., Prstcatent ieps!® 


poy of 59 Fifth Ave., New York. 
4 
\ oe 

674.0548 

674,549 cals 


ny 0. Box 7, 


1010 Chestnut St., Phila. 
qe Automatic Machines 
al FORMING WIRE 


Down coll into shapes similar 

to cuts. We can furnish ma- 

ri or goods, as desired. 
tC? Send for Catalogue. 


© siaKe & JOHNSON, 
WATERBURY, CONN, 


"| ELECTRIC SEWING MACHINE MO- 
+4 3,995 | tor,—'The instructi: ns and numerous {/lustrations of de- 
674,194 | tails contained in this article will enable any mechanic 
674,360 | of average ability to build an efficient motor that will 
674,212 | operate a sewing machine. The cost of materials for 
674,215 | this machine should not exceed five dollars. See SCIEN- 

rivic AMERICAN SUPPLEMENT, No. 1210. Price 10 
674,280 | cents by mail, from this office, and from all newsdealera, 


Greatest Grinder 
——§(n Earth! 


A revolution in Grinders and a Grinder with 
1,000 revolutions per minute. Simple, effective, 
speedy, satisfactory. Just the thing for all 
edged tools, such as knives, scissors, drills, 
castings, etc. A boon to blacksmiths, cycle 





673,890 


674,081 





















repairmen, butchers, farmers, mechanics, car 
674,111 pentersa, jewelers, harness and wagon makers. 
Emery wheel of the highest grade. Warrant 
673,800 ed to erind twice as fast as any gr'mqatone 
674.214 | with waif the energy. Screws to floor and wall Kasily 


fixed and detached. Price $6.50. Crated for shipment 


BUFFALO SPECIALTY MFG. CO., Buffalo, N.Y., U.S. A. 
SECTORLESS WIMSHURST MACHINE. 


This article gives directions for making. 4 illustra- 
tions, SCIENTIFIC AMERICAN SUPPLEMENT 1131. 
Price 10 cents, For sale by Munn & Co, and all news- 
dealers. Send for new catalogue. 


674,17 —— — 











I2-inch Pipe cut off and 
rhreaded with ease by one 
man and a 


in OD. 2 > 2) 


PATENT DIE STOCK 


THE URTIS & CURTIS 
arden St ; e 








"| ADDITIONAL CAPITAL 


SUPPLIED. 

Charters Secured in any State. Stocks and Bonds 
Underwritten or Sold under guarantee and on com- 
mission, Good Inventions Marketed. Cash furnished 
for any good enterprise. 

DANIELS & COMPANY, Bankers, 
6 Wall Street, New York. 
Also London, Philadelphia, Boston, San | Francisco. 


, “WOLVERINE” | 


Gas and Gasoline Engines 
STATIONARY and MARINE. 
The “Wolverine” is the only reversible 
MarineGas Engine on the market. 
It is the lightest engine for its 
power. Requires no licensed en 
gineer. Absolutely safe. Mfd. by 
WOLVERINE MOTOR WORKS, 
12 Huron Street, 
Grand Rapids, Mich. 


GASOLINE 
ENGINES 


ARE REMARKABLE FOR 
sy osr | SIMPLICITY 
7 AND 
ECONOMY 
Write for Prices. 
OLDS MOTOR WORKS, 1328 Jeff. Ave., -» Detroit, Mich. 


ee ee ———— 


“in A PLEASURE LAUNCH 






















674,336 | 





674,238 


674,014 | 








674,2) ai 4 Must have speed, combined with safe 
O74, 202 A and reliable power; she must be built 
= i upon lines of grace and beauty. The 
674,051 “Recreation” covers these require- 
674,219 ments. In its use you are tranqui! in 

mind, body and estate, no fixing and 
674,167 ” figuring upon “ her gc ying.” Minimum 


ps 4,188 | Weicht, maximum power, economy of mi inte nance. 
Throttle speed regulator. Write for circular “8.” 


WESTERN GAS ENGINE CO.. - - MISHAWAKA, IND. 
SYNCHRONOGRAPH.—A NEW METH- 







ade-ms Fence, rail and rider, a . Grant 674, od of rapidly transmitting intelligence by the alternate 
Trade mark. If you Fertilizer distributer, BE. ©. Smith...... . 674,186 | ing current. A full dese sription of the Interesting ap- 
cannot obtain them, Field roller and harrow, combined, C. 8 paratus of Crehore and Squier. 15 illustrations. SCLEN- 
write to us. BOBMBB nce c recs cccecccccscccvcccecs 674,300 | TIFIC AMERICAN SUPPLEMENTS 1114 and 111 
File cutting machine. =, * iain oeaaigaga 674,144 Price 10 cents each. For sale by Munn & Co. and all 
Booklet and samples Filling and weighing apparatus, F. ‘ newsdealers. Send wedealers. Send for new catalogue. 
i liens SEER Coke coc cecaeenceeces 674,201 
of the cloth free. Filter, oll, P. M. Knopp........-.+..es-0- 674,063 | Price 
Filtering system, J. C. Henderson......... 673,868 
; : Firearm, breech ‘loading, @. A, Sachs. ..... 674,284 | $18. 
€ Deimel Linen-Mesh System CO, Wh) tice cscaye: tein eBonte series, OTRO4 
Fire hose reel, J. H. Sullivan............-. 674, 
491 Broadway, New York. Fishing, waterproofed line used or, J. B. 


ny (se veeeen . 
Flood gate, W. Gruner. . 
Flower holder, R. Kift.. 
Flue “nator L. Rollins. . eresee 
—, motor ngs registering * mechanism, 


WACOM ccvccccccccesescecccccce 


(Continued on page 838) 


SAN FRANCISCO, CAL., 111 Montgomery St. 
WasntnorTon, 728 Fifteenth St., N. W. 
MONTREAL, CAN., 2202 St. Cat herine St. 
Lonpon, E. C., 10-12 Bread St 








for Marine, Stationary ane 
Automobile engines. Wi 


3,967 cure ® eir cost many vei 
over in one year 
674,311 Write for circulars. 








The Carlisie Me Finch Co» 
E. Clifton A Cincinnati, @ 











MAY 25, 1901. Scientific American, 333 
GOLD MEDAL PARIS Feaite tars of yateex ss ial: Oe I NCINEER’S LICENSE. tinites tuncrmotans, eve. 


Folding table uestions 
AWARDED AT SENT FF FREE. GEORGE A. ZELLER, Publial Publisher, Me oe Toe Rega trees 


Pork. "1 pile, 


Looker 
X osition, Fruit case lid enngert, dD. Cc, 
Fruit picker, D. V. Howell 
Fruit picker, J. A. Dansereau 


‘7 
Fruit picking machine, H. M. Barngrover 674,131 
Furnace, D. J. MeKenzie OT 
Furnace, F. Danner....... oe 
Furnace, A. B. Walker 67 
Furnace stock indicator, blast, D. Baker.. 674,112 
Fuse, combination, O. Hartmann.......++++ 674,163 
Handsome Itlus- Gaiter, army, W. Lanz............ . 
trated Catalogue Garment fastener, Z. ee 


Garment supporter, A. M. 
matied on request Garment supporter fastener, A. 
. 1 






















GOP cece ereeeseeeeeeetreereeteeeeeee *** 
Gas burner lighting apparatus, P. Lenge... 674,064 
Gas generator, acetylene, B. R. Doody..... 673,863 
Gas heater, G. Delin.........6-eeeeees ..» 674,001 
Gas igniter, automatic, A. Martini. «++ 674,178 
Gas producer, W. Swindell.........6..s0+ 674,104 
Gas alve, automatic safet Westcott & 
Beith scoscvcccverecs 674,289 
Visible Writing, Universal Keyboard, Speed, Touch. Gasket, 3. Musets.......... *** aTa°865 


WACNER TYPEWRITER co. Gate. See End gate. 


189 Monroe St., Chic age. 218-220 Bway, New York. | Gear, — 0. a tee Ss.s8 
’ , Gear, variable speed ee 3, 92€ 
__ 586 Twelhth Twelfth ' St. Bt.» N. W., Washington, D. ©. Glassware manufacturing mac nine. F.O' Neill. 674,248 Standard 
Gold and making same, potable, H. A. S 
Richardson cones receveseoescoese .. 674,361 r among timepieces 18 the 
Governor for explosive engines, speed, A. y 
BPRSCIM ccc cccccvvczessecesecescoscene 674,084 


é 








Grain drier, Samuelson & Anderson........ 674,040 
Grain drill axle, F. J. Noechel...........+. 674,012 
Grain loader, pneumatic, J. B. Shepard..... 674,008 











CREST MFG. C 
CAMBRiDGEPORT, MASS. 
3 to 5 H. Pp. MOTORS 













Grain scourer and cleaner, ©, Stone........ 674,101 : ‘ nae 
Grain separating and cle ening | machine, d because of its accuracy, durability and periection. Over eight million Elgin 
: TORGRBs ss v0 2000s 673,875 watches have been made in the past third of a century—a greater number than 
jrater, 8. Blickman es ‘ .» 673,805 
Grinding or crashing 1 T. A > 674,057 any other factory has put out in the same period of time. Made in all sizes 
Grip, H. L. Montgomery : 674,246 and cased to suit. Sold by Jewelers pct 
east Pr Se anata de vice for, BE. H. ora.ces An Elete Wetsh a oon , “rig 
c oils olliste 060 thbceebes ects stondeceseses 3, n n al always has the worc r bankas 
Sparking Batteries Guns, hinge mechanism | for breakdown, A. engraved on the works—fully guaran ms Pie Wie ofa ‘ateh.” 
Hanson ...... es cesceeress 674,086 
Plug Carburetors | Hame fastener, J. W. Dalton . «+++ 673,048 ELCIN NATIONAL WATCH CO., ELOIN, tL. 
Hammock pillow attachment, L. B. Palmer. 674,180 
, > my . yr Harvester conveyer, grain, G. W. Beam.. 674,352 
GAS( ILINE Al r »M¢ )BILES. -vV ALU Hat pressing and finishing machine, H. 8 P 
able Uluntrosed artic les ree the ave sabject ‘contatied Blake ER Ae OP ... 674,182 
many details of the motors and vehicles, are containe Headers, draft shifting and holdback at 
in SUPPLEMENT Nos. 1° OP, 1270, 1205 and 1311 ‘tachment for grain, D. F. Miller. try 673,017 10 Pen Gaus, To 60 oe aah Spveo 
Price 10 cents each, For sale by » Vi. & Co, and all Heater. See Electric heater, 
newsdealers. Heating apparatus, water, J. T. Mazey 673, CA M ER AS 
Heel, boot or shoe, Furness & Hanson 7 


i ; ; Hog or cattle trap, J. H. Gollyer........ H quartere for Bart , Sell 
Economical Gas Engine igniters Hiorse breaker and atarting machine, J. F shenging ¢ 
Carr . geese . 
of every description for Hose nosale, penetrating, BE. W. Oakes were eaten 
Stationary. Marine or | llydraulic press, A. & A. Bonnardel 
Aut bile Engi liydrocarbon burner, ©. A. Skerry 
SOM OusTE sngines, | ice pick and shovel, P. L. Fefebvre 
Dynamos, Magneto, | igniter or cireuit breaker, W. G. Stole 
Starters, Coils and/| Inclined elevator, J. W. Reno.. 


Plugs for either touck Incubator, J. D. Abram 








Ter wit! 
ee. a Write ar our 


Deptt, N.V. Camera Bx Camere Stmera Exchange 04 Ful when net. New York 




















Injector, steam, F. Sticker,.... : 674,180 to 5 | > 
or jump spark. Insole, Hampel & Schnelder...... . ° | RUBBER STAMP MAKING, _ xs H I be 
Dayton Electrical Mfg. Co., 80 St. Clair St., Dayton, O. | Jig, J. Kleine... ccc ccewceeees ‘ article describes a simple method of making rubber 
Kettle holder, J Ringe nbe Miicante ‘ tamee with inexpensive apparatus. A thorsughiy 
Knitting machine transfer device, H. A Practical article written by an amateur who has had ex- 
Hiouseman =. aeve jester oe OTR,874 verience in rubber stamp making. (Cne iiustration. 
Knockdown box, C. Raw........ 673,903 Contained in SUPPLEMENT 1110. Price 10 cents, For 
Label pasting and apply ing mach Kk. W sale by Munn & Co, and all newsdealers 
Myers et al . 672,247 





Labeling machine, package, KF. Oo. H. Strase 


ee, EO W. J. Ruttledge.......... mea | PA VY THE FREIGHT -~© 


Lamp, B. D. Pudumjee.......... o6 674,917 

Lam chimney irene, 2. Getlee.....--+ Side WILL SHIP C. 0. D. to any Station in the U, 8. for 25 
Lamp, electric arc, W. Hl. Northall.. ees 674,007 

ramp eleettie are, TW. Youngs. .0200°2. a74490| THE “WILLARD STEEL RANGE” 


Lamp, electric are, J ese 
Lamp holders of miners’ caps, base plate Has 6 8-1n. lids, oven ITxl2x2!, 15 gallon meervolr. large warming closet, duplex 


WATER JACKET 
FURNACES 


FOR 


COPPER ORES. 


MATTE from SULPHIDES 








AT ONE OPERATION. noe) hold = Bnd ane a AoA plat grate, burns wood or coal, weighs $00 Ibs, lined throughout with asbes 
Sea \ a Ae ee eee ; N » TO % REPRESENTED, Write for free 4 i ‘ 
UNION IRON WORKS, ong tame? hades We eS oe “BAR velbtnetinls $8. LEPRE® ENN — who are using Ce _ 
San Francisco, Cal., U.S. A. Send for Catalogues. Lamp shade holder, electric, L. J. At aon WM. Gd. WILLARD, 619 North 4th Street, ST. LOUIS, Mo. 
a wood oepe occocce GG08 


674,283 | ~ ut 
». OTO,8e0 ) ING = TICLES ON 
tins A Cutter Milling depp Ae A amy ol pg Ma 
» 679,085 is Indispensable for the proper execution | Tie. ore iy SUPPLEMENT Nos, 


A GRADUATED Automatic REDUCING VALVE | [2in? Sc“ yoleetrics FD. Ph 


Physicians, Surgeons, Jewelers, Dentists, | st, W. B. Arnold 
Artists, Brewers, Bottiers, atc., In fact all Last, B. L. Goding 




















users of power require the pate. . = = : es 2 673,882 of particular kinds of work, Our S-ineb | 1186, hae 1909. Price 1) cents each. 
AUTOMATIC REDUCING VALVE, | '*') With rotary tool bead, 674,177 Precision Lathe te Sire tor this end | She OV’ wun Bo ane ote mennnec 
Graduated to regulate the pregsure exactly | Lead oxid, making, A. G. Fell...... cevcee O74,081 ulred as the friction gear at end of 
nd does it gutomatically Abso- | Lens cutting machine, L. O. Linville....... 673,088 foed rod takes the place of a belt A COMPLETE ~ 
jutely air-tight No packing. No| Level and inelinometer, combined, G. W. and cone feed and allows the feed to 
— age. Handles high or low pres Trommiits ai eedneeal pi seeand 674,524 | slip in case of work jambing. Varia- 
Enown thar eretures. Only Valve! Level glass, J. A. Traut.......ssserasssses 674, 107 | tion of feeds allowed by use of a e 
pressure independent uf varying high greamare orm low | Linotype machine matrix, © Merge snthaler.. 674.002 pan anh gy cnr | | brar 
Automatic Reducing Vaive Co.,125 LaSalle St.,Chicago sue" choveding neparates, C. E. AGES.» Chet (Cee Gee Sane CO., Brighton, Boston, Mass. ec rica ! y 
Lock, H. Mollenhauer 674,915 
TOOL MAKER’: $ ENGI Loom let off device, Wood & Hinchliffe o74.149 | Braddock H draulio and Steam Packing Co. By Prov, T, O'CONOR SLOANE. 
NE LATHE Loom puogense shuttle motion, Baker & } Ba AL. 
10 in.swing. Is made for those = 4 == |. BUD vevccacscusseeenes 74,15 JOHN ©. 8 Ge eto anufacturer of An inexpensive library 


who require very accurate work. 
All parts are fitted in the most 
careful manner to insure accura- 
cy in turning, boring, facing, etc. 
The change gears permit c utting 
threads of 8 to 1 per inch and 4 
to % per centimeter. Tools fur- 


ee : 

Loom weft re ple niahing mechanism, Baker 

& Kip.... 74,154 to 
Lubricating de “vice, ™’ *Kraker. : 
Lubricator, H. W. Simms.... 
Lumber stacker, Duncan & Hearon 
| Mail box, G. A. Wirt.........++. 
| Map, adjustable, T. B. White.. 


Hydraulle and Steam Packing, | of the best books on 
’ Best In Existence. Electricity. Put up in a 
Including The “James” Hy- | Beat folding pox, as 
draulic and Steam Howmmer shown ip cut, For the 
Packing (bas more life and less | Student, the amateur, the 
friction than any otber), and | Workshop, the electrical 
obn ©. F. Jones’ te nt| engineer, schools and 





nished include chucks, collets. : ; y col © rising ft 
; > Measuring cabinet, J. M. Kinnard “Unique” Eacking. Un sally eges. Comprising five 
cutters for turning, threading, | : . books, as follows: 
cutting-off, knuriing, reaming, et get a <. S. Doty Valen Packing, 3 ood by the most prominent 
Me cer, a o ° 





etc. Ask for 8. 0. I. Catalogue. ; 
PRATT & WHITNEY CO., Hartford, Conn., U. 5. A. | Metal package, babbitt. IH. 1. Lemon 


Metal working machine mechanism, 


Jones’ Patent 1 Plants inthe U.8 pmetie 
‘Sample for Baport Furntahed on application. “= oof 








136-138 Liberty Street, New York, Huhn & von Pittler : 674,136 | ea Blectrio ‘Tor er 140 
GRAND PRIX, PARIS, 1900, Metallic suliids, reducing, L. M. Bullier.... 673,074 ELECTRIC LAUNCH M¢ yT IR — THE How {0 | ho 
7 Mildew on canvas, composition for prevent- design in this paper is for a motor of anusual simplicity e to 0, Become a a Ove 
THEY ALWAYS RUN ing, Blake & Dennett : . 673,858 of construction, which can easily be built by an amateur r a | rf 
Milk cooler, D. W. M. Burmingham......... 674,115 | at small cost. It te intended for for a boat of about & feet | pares, , oe + Ol 
(Something New in Launch Moistener for gummed surfaces, W. A. Mur- over all and 4 feet 6 inches drawing 18 inches, and | Standard Electrica! Dio- 
a -n a O° Wah aephets bE # Aci 673,918 | is capable of pro it uch prorat at's as RAt tionary, 682 pages, $5.00 nr r + 
suaranteed an pred on otive renerator, comb o ~ a. per hour, I¥IC | wlectricit ot 158 ve voluries, 1,300 pa 
$5 tape trial to responsible | ™ gw generator, combustion, “Hi. 1 ; : AMEBIOAR SUPPL MENT, No. No. 1308, Pric ance worms by — nf one —_ 1.0 and over 450 illustrations. 
parties upon receipt of Pre ight | Motor controller, ‘c. Ww. Riles, cn ceca dian mail, from this office, 


A valuable and indispensable addition to every Ubrory. 
Our Great Special Offer,—We will send prepaid 
the above five volumes, pancoomely bownd in blue cloth 
with silver lettering, and toclosed ina — in box 
Musical instrument, Davis shown in the illustration, at the Special Reduced 


| NOEs 
Manufacturers of Launch and | Nock and head support, C. von Hillern rice of 85.00 for the ‘complete pet. the regular 


“DAVES -s T, 1 GE cc cee . .. OT3,8T2 MOTORS ANE TRANSMISSIONS. Tiscee the lee volumes ie 87.00. 
> me LOW A. Newspapers, e te. from piles, mechanism for 
re LA Agnew. ess. s++ BEST \ MUNN & CO., Publishers, 


Charges each rite 
Catalog and Pan prices on? 3 Mutter, G. J. Loomis * 
and %¢ H. P. Launch Engines Multiple cylinder engine, J. A. Gibson 
| Musical instrument, J. 8S. Stewart 
DAVENPORT MOTOR CO., a. 








Breer ding off, L. A. Agnew........... 673,892 


If you want the best CHUCKS, buy Westcott’s Note projection, J D, En ate tnenee os .... 674,208) TRG qN ) GASOLENE MOTO 
sees maiasy | 361 Broadway, New York City. 


Attie Giant Double Grip vezle holder, lL. N. Brown......... 674,161 
Drill Chucks, Little Giant Nut lock, Johnston & Cindel........ ; 674,165 , ; 
Drill Chucks Nut lock, 0. C. Moore ae - 674,302 | - 
Improved, Nut, vehicle axle, C. B Seaton . 674,221 
Oneida Drill Nut, wheel retaining, C. Hellrath 674, 11% . ' 
Chucks, Cut- | Office register, A. R. Verdier 
ip ting-off | Oil burner or heater, J. A. Clark.. 173.8 
Chucks,Secroll | Ou can, BE. P. Datow.... 7 


ae Ore, cooling device, F PUMPING PLANT BEING ERECTED ON OUR FIRST WELL. 



































Lathe Chucks, Geared > « 

. < sooling de vice, F. C. Durant 
Combination Lathe Chucks, Plain Universal Lathe | "4.4" zo Ste 
Chucks, Independent Lathe Chucks, Made by | Ose illating engine, F. Whitman 








Westcott Chack Co., Oneida, N. Y. Overtiow and waste fixture, L. Kostol + OT4,297 The Company own 900 acres of choice Oil Lands, Only a limited jena of full paid, non- 
Ask for catalogue in English, French? Spa nish or German. | Packing for engine cylinders, ete., piston, located in the very heart of the richest and most | assessa, ote @ os t 15 cents per share, 
FIRST PRIZE AT COLUMBIAN EXPOSITION, 1-98. W. Christie. . weteeeeeereeeeees y productive oll region tn California, and surrounded per. va on't wait; order at 
Packing, rod, T. Walker, SF.......cceccces y some of en nears yoo eg in the own f th aes itt 
worm . 7 ve ETH | Paper box, J. A. Scott......ssseseceeeseees State The Union and Bard Companies’ lands and sis on = the yery wt by pertunities 
BICYCLE TIRE REPAIRING.— THE Paper box, knockdown, C. W. Lewis........ other numerous large producers adjoin the land | ever offere o part cipate in the enormous 
Mending of Single Tube Tires.—A practical article ilias- | Paper clamp, Bellas & King................ controlled by THE Suu VENTURA OLL COM-| profits that ars ing ma e in California 
trating the method of inserting pate bes and plugs with Paper clip, H. A. Wright. PANY. The Union on Rg on’ paid $600,000 in 





pliers and pluggers, together with rubber band plugging 


, * penaitine dividends last year. acific Oil Company, The price will soon be ereatly advanced. Bu 
and the use of puncture bands. 9 tllustrations, Con- | ©8Per for photographic printing, sensitized, RA ¥ 


whose land is close to ours, bas paid $15,500,000 in| now while you have the opportunity te wet it at 








tained in SUPPLEMENT 110:2. Price 10 cents. For|,.. ® B-, West 674,227 lividends. One of its wells bas produced more | such a low 
sale by Munn & Co. and all newsdealers. OF | Paper making machines, felt cleaner for, R 6 oF than $1,000,000. nina — ‘ Proceeds ryt apply in further developing end ope- 
,._ Mf. Scanian A? ts *goperennars pit "he Superintendent has bad a large and success- | rating our wells ‘ 
PE RFECT FS PUM P POWE R : aper me noisier, I K _—— . a a ful experience in sinking and operating Ol) Wells Further information and prospectus on application. 
7 *avemen rame, G. K nker.. 174,287 
. Pen, J. Andersson Teer P 673,940 OLCA VENTURA OIL COMPANY, 70 STATE STREET BOSTON. 


is attained only in the Photographic material, packing sensitized, 















TABER ROTARY PUMPS M. J. Steffens ... 674,308 
They are mechanical, | Photographic print trimming apparatus, KE | 
simple and durable. Will H. Kimball. Send bhwe as 3,909 | 
ump hot or cold fluid,| Pin joint, J. M. Se smple O23 | 






thin or thick. Requires | Pipe coupling or union, 
no skilled mechanic. Most Pipe ek Oh ML MO fii cc lhc. accencss 

ower at least gost. 0 parts | Planter, check row corn, J. B. Carter....... 
nterchangeable. 3 ate Of | Planter markers, device for operating corn, 
tron, steel or bronze. Can be 3. COMET no vncrccccssccegaess 674,198 
driven by belt, motor or en- | ,, W. C. Pope 674.282 
gine attachment. Large Illustrated Catalogue free Plow, W. ©. Pope... .+-+ecsevereeereereeess 174,283 


TABER PUMP CO., 32 Wells St., Buffalo, N N.Y., U.S.A. (Continued on page 834) 
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Technical Education by Mail 


Americun Sebel f Correspondence tf 





i ring : tory trai 
t ‘ { nir It arter 
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b ft an I ! 2 
a residen that { 
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Free Scholarships. 


eee 


including a energie Course la Mechanical Drawing 


This offer aff nt opport for | hia 
. " in fon M matics, the Natura i " 
aod Mechanical Dra % Prospectus on r t 


AMERICAN SCHOOL OF CORRESPONDENCE 
Boston, Mass., U.8.A 











THE ELECTRIC HEATER. A VALU- 


with working drawings of various forms of 
‘al beaters, including electric seidering iron 
pad for the sick, ete. 6 Ulustrations. SCIEN- 
AMERICAN SUPPLEMENT Price W cents 
oO. and all pewsdealers, 


EAGLE 
Acetylene Generators 

ARE PERFECT. 
Over 10,000 Machines Sold. 


They are endorsed by every user. 





ur 
rivi 
Vor sale by Munn & ¢ 






Send for prices. 

Handsomely iilustrated catalogue 
District Representatives all over 
the world 


EAGLE 





319 N. 4th Street, 
St. Louis, Mo. 


- DRILLING 
Machine 





WELL 








Over 70 sines and «ty ariiting exher epor 
shaiiow wells in any Kind © i} or rock +, “- 
on wheels or on #ilis Ww th engines or horse powers 
Pirong, simple and durable Any mechanic an 
Operate them easily Send for catalog 


WILLIAMS BROS.,, Ithaca, N.Y. 


\\.  Asbesto- 






= 


SHEETING, GASKETS, TAPE and PISTON PACKINGS 
Will stand the highest svressure for either steam or 
ie onan wor ‘rite for samples and price list. 


 W. TRAINER BPG, 60 ‘het 187A), 88 Pearl St. Boston, U. 8. A 
can be easily 


“NEW ROOFS FOR OLD” seroimiities 


without the aid of a skilled roofer if yuu wil 
Warren's Natural Asphalt Strong Surface foun Roofing 
Has @ tn and a » L, to the roof 
tw i > ooF 





ietod. Kor 
ing Only 





WR square fee 
genuine Trinidad asp shal t 
Postal brings particulars 


Warren Chemical & Mfg. Co.. 85 Fulton St., New York 
ELECTRIC AUTOMOBILE DIREC- 


tions, with many tlhuetrations, for making a complete 
machine from two bievcies are given in SUPPLEMENT 
No. 1193, The motor and battery are also treated of 
in detail. Price Woents. For sale by Munn & Co, and 
all newsdealers 





The Angle Lamp 


“The Light that Never Falls” 
bi the ideal light at any season of the year, but it te 
verticolarly desirable during the warmer months, 
when ite comparative little heat umkes (to genuine 
1» amd where other livhte are inupessible, 


SUMMER HOMES 
are sarulypen with tt to the exclusion of al! other 
vystema, While more tant Iv any tabi a 


Thousands in 
Mh, chewing all ctyiee 


[psi oo 





Metallic : 
 Packings 





Pole or shaft, vehiel T. J. Peters 

Pole or tl sipiing, G. M. Atall 

Potato bug destroyer, C. F. Smitl 

Pressure ep ‘ imi vacuum regulating 


valve \ A. MeDonald 
Printer’s lock up and furniture, D. FE 
Printing press, Hi. 
numbering 


Lain 
cy lnder BS. FF 


Printing press 


Pulle sash, K 


Arnsberger 


Stallmetler 


Pump, sinking, R. H Alkdrich 

Purse or pocketbook frame, B. vom Eigen 

Race horses, device for starting L \ 
Chapman 

Hack See Display rack 

Rack and pinion mechanism, EB. Oldfield 

Rall connection and crossing, interlocking 
H. B. Nichola 

Rall coupling, screwless, F. Scheinig 

Kall joint, W. Wharton, Jr 


Trilling & Wensauer 
manufacture of, J. 3. Sea 


Rall joint 
Rails, rotm for 
Rallway crossing gate, H. ¢ Ww Sieg 

tmhann 
Rallway 
Railway 


elevated, J. W. Gonee 
ewitech, W. Wharton, Jr 


Rallway system, electric, Bo W. Tucker 
674,105 to 
| Railway vehicles, apparatus for preventing 
accidents te, H. Untledt 
Rake, I Peters 
Razer guard, R. T. More 


Refrigerating apparatus, W. Burns 


pe hy nodep tara apparatus, W J. t 
Refrigerato A. W. Lyda 
Refrigerat« mter, J. P I 





Red mill mtinuous, Nau 














Reoting cap or shell, W ts 

Retary engine, Bidel & 

Rotary engine Crostot 

Rotary engine, J. D. R. Lams 

| Rotary steam engine M. Jonsse 

Rubber goods, apparatus for uniting ts 

| of hollow india, H. Hamet 

Rubber gouda, manufac rug ‘ it 
Hamet 

Safe, 0. A. Welssenbort 

Safe lock, automati J. DD. Spring 

Sampler, G. A. Overstrom 

Sash fastener, F. Kumber 

Sash fastener, ( B. La 

Sash lock, G. W 

Saws, stop for cut off Mille 

Seaffold, adjustable Ross 

Seaffold bracket n 

Seaffold, rooting, } 

Screw cutting stoc t Tit 

Seal, snap, fF J 

Sealing machine, «1 I Wilkins 

Seallng u = ie drich 

Section r mn, t« Ww 
Dohm 

Seed huller 1 and separator tt 
{ You 

Reeder J. 8 rons 

Sewing and s oO rds vehi 
for, Johns 

Sewing machine tte device butt hol 
W. N. Parkes 

Sewing machine harness, S. Simor 

Shad nijustment, ¢ WwW Blackstone 

Shaft uupling, F. Shaw 

F a0 kni ( ( Ww I 











t t “il draft echanical I & d 
Vicars 

Stove, cooking, BE. G. Germer 

Straightening and bending machine G I 

i 

Stringed inetruments, adjustable sound post 
for, J. A. Gould 

Sunshack buggy. Livesay & Boggs 

Suspenders and shirt waist attachment, R 
B. Head 

Swaging gold crowns, apparatus for, Brewe 
x surfeind 

Teeth draw plate and stand for making 
seamless gold crowns for, B. B. Brewer 

rellurian, luni tidal, T. McDonough 

Threshing machine band cutter and feeder 
J AUS 

rile and brick, hollow, 0. ¢ Pixley 

rile press, dovetailed, W. P. Meek 

Tile section, P. Semmer 

Time recorder, workman's, J. A. Demuth 

Time schedule indicator, C. H. Kellogg 

Tire inflating apparatus, automatti« r. u 


Anderaon 
wt Seiberling 





‘ Daningburg 
obacco package, f 


T Shields 

Tobacce pipe, D. J. G. Ferreira 

Toe weight, G. I Macey 

Terpedo holder and exploder, G. Baecci 
! 

I 


for delive 
ing, ©. B. Murray 

Transfer point holder, H. A. Houseman 

Transom adjuster, P. O. Anderson 


ring orders to mov 


Trap. See Hog or cattle trap 
Trombone, BE. Harrison 

Truck, J. Taylor 

Truck, sawing motion, J. Taylor 





Tronk, W. J. Carroll 


Tube cutting machine, L. C. Palmer 


Tube pile, J. C. Nie klin 

Tufting machine button helder "HL R. Kuer 
ten 

Tug and trace coupling, hame, 0. A. Dean 

Turbine, steam, R. Hewson 

Type matrix, P. T. Dodge 

Typewriter, W. C. Farnum 

Typewriting machine, J. Felbel 

Umbrella runner, N. D. Ingram 

Valve, G. A. Bronder 

Valve and cylinder cock, automatic relief, } 


Schreidt 


fe, automatic retaining, J. M. Hamm 


Valve, cut off, J. F. Hall 

Valve, flushing tank, O. R. Hess 
Valve, gate *owell eacevee 
Valve gear, J. F. Hall . 
Valve gear, reversing, H. C. Clay 


Valve operating mechanism, F Ww Brick: 


son . , ceecnae 
Valve or ball cock, G. B. 


Moore 
Valve, rotary, G. R. Biliott.... 
Vapor burner, J. G. Bellimger............... 





- 674,281 





674,010 
674,500 
O74, 556 


























674,261 
674,250 
674,187 











674,128 
675,046 
673.99 
673,949 
‘ SRO 
674,239 
674.2 
OT4 - 
O7T4,277 
Ov4 
674 
674 
74 
674,20) 
O74,052 








Vegetable cutting machine, B. J. Lewis..... 674,273 
Ws kn oa hea os biry ¢ é6apeh'y See 
Vehicle, mec hanie “ally propelled, J. B. Cum 

mings -.-» GT8,861 
Vending mac shine r. &a Moork ..++++ 673,884 
Vending machine, coin controtiead, T. 8. 

Wheateroft .. oe ot -. 674,049 
Veneer drier, A. 8. "Niehe -. 674,342 
Vessel, containing, R. L. Patterson . 874,305 
Vitascope, T. Armat...... . OTR,992 
Wagon box, W. Schluter................... 4, 
Wagon brake, W. & Post naa eine coins uae 674,178 
Wagon, dum ant, ©. Stewart 474,044 
Wagon sta W. K. Fraley.........022: 2, 


alist, BE. J. 
board, 


(Continued on page 835) 














Works, Camden, N.1. THE ESTERBROOK 








FSTERBROOKS 


750 Varietus. For Sale by al! Stationers. 


STEEL PENS 








Every Esterbrook P Pen is wat- 
ed. 


STEEL PEN CO. 26 John St. New vork. 


















SUSPENDER 


PRESIDENT 


IN ACTION 


See how it works. Feel how 
comfortable itis. The only 
suspender that adjusts itself 
to every bend of the body. 
Trimmings will not rust. 


void imitations. Get the gen 
uine, with the word “ Presi 
dent” on the buckles. Every 


pair guaranteed For sale 
everywhere, or by mail We, 


C. A. EDGARTON MFG. 
COMPANY, 
Box 222, Shirley, Mass. 














TIRE TIPS 


The life of a tire, ease of repair and 

its lasting qualities determine its worth. 

G & J Tires are made from the best 

quality of rubber. They are light enough 

strong enough to be dur- 

able, and easy riding, which insures com- 
fort and safety. 


to be resilient, 


Catalogue at our Agent’s or by mail 


G & J TIRE COMPANY, 
Indianapolis, Ind. 





wx |CORK WALLS AND FLOORS 


as well as Cork Ceilings, are now in vogue among up-to- 
| date arckitects and builders on account of their durabili 
ty, artistic beauty and economy. 


NONPAREIL CORK 
is water-proof, sound-proof ard 
germ-proof; a non-conductor of 
heat or cold; noiseless and sani 
tary end is excellent for deco- 





rative ceilings and walls and ~ 
for the of houses, churches, schools, etc., and 
the aecks yachts, et« 








THE NONPAREIL CORK M’F’G CO., Bridgeport, Conn. 
HOW TO MAKE AN ELECTRICAL 


Furnace for Amateur s Use.—The utilization of 110 voit 
electric circuits for small furnace work y N. Monroe 


| Hopkins. This valuable articie is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace gan be made by any amateur who is versed in the 
use of tools. This article is contained in ScLenTIFIC 


Price 10 cents 
New York City, 


A MERI CAN SUPPLEMENT, No. 1182, 
For sale by MUNN & Co., 1 Broadway, 
or by any bookseller or newsdealer 


¥8u USE GRINDSTONES P 


tf so we - suppy you. 
mounted ¢ aumennte ad. 
ept in stoc i “Re smem ver 


specialt yor selecting st« mes for al ll spe- 
| cial purposes. 2%" Ask for catalogue 
The CLEVELAND STONE CO, 


2d Floor, Wilshire, Cleveland, 0. 





VEEDER ODOMETERS Ce 


Showing Odometer and fixtures complete for carriage 





Reads miles and fractions at a glance. No “figuring 
Can be read plainly from the seat 
attachable to any axles from & to 144 inches 


IMPERIAL FILTER 


STYLE, DOMESTIC. 


One good feature is its filceering sur- 
‘/aquare inches Another good 
feature is its design and workmanship 
backed by ten years of “ know how 

Lust, but not least, ts 
from which we quote liberal discounts 
to live agents Write for catalogue 


IMPERIAL FILTER CO.,, 
12271 Washington Ave., St. Louis, Mo 


ELECTRO MOTOR. SIMPLE, HOW TO 
make By G. M. Hopkins Description of a small elec 
tric motor devised and constructed with a view to assiate 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from « bittery, and 


which would ha sufficient pewer to operate a f 

lathe or any ive requiring not over one man pow 

er With tl figures Contained in SCIENTIVIC AMER 
SUPPLEMENT, No. 641. Price W cents. To be 


bad at this office and from ail newsdealers 







aS 
CE. locke 
_ ire Go 








. 





lest, handiest, most practica) and dura- 
ble low-pri Ly at gt machine. No business com- 


fete without it. Adds, Subtracts, Muitiplies, Divides 

ves time, labor, money and quickly pays for itself 
Ensures accuracy, releases from mental and nervous 
strain or all columns simultaneously. Capacity 
900, 900, ee $5.00, charges prepaid. Descriptive 
booklet fre 

Cc. E. LOCKE MANUFACTURING CO., 


% Walnut Street, Kensett, Ia. 


Neat in 
lubricating. 





_ WALRAT 


ut 
FOR ——_, 


Carriages, Automobiles 


and all Vehicles. 
Weight 6 Ounces. 83.50. 


THE VEEDER MFG. CO., 
HARTFORD, CONN. 


Price, Complete, 


Makers ot 
Odometers, Cyclometers, 
Counters, Castings. 
Special Attaching Fixtures Made for Automobiles. 
12 page catalogue free. 
ARMATURE WINDING, RIGHT AND 
Left Handed. An important paper for all amateurs. 17 
ilinstrations BCLENTIFIC AMERICAN SUPPLEMENT, 
| No. 1139. price pte For sale by Munn & Co. and 


all newsdealers. Send for catalog ue 


Building Edition 
‘Scientific American 


MONTHLY, $2.50 PER ANNUM, 
SINGLE NUMBERS, 25 CENTS, 
*F 


Eprrion for 1901 is the 
United States 





its retail price | 


The BUILDING 
magazine in the 


bandsomest 
It has many new and 


important features Send 2% cents for the March 
| number, and see the new departments The iliustra- 
} 

tions and cover are more attractive than ever Send 


for “Are You About to Build?” and be convinced. 


NEW DEPARTMENTS. 
Monthly Comment. 
Interviews with Architects. 
New Books. 
New Building Patents. 
Notes and Queries. 
Digest of Current Articles. 


MUNN & CO., 
| Publishers, 361 Broadway, New York. 


CAS & GASOLINE 
BNGINEs 


Made in one. two, three and four cylinder type. The 


P. 
peep ad +3 holds a volt meter as close as an automatic steam engine 
to all power purposes. stationary or portable, and especially 
well qualified for electric lighting 
ae jal light without the aid of countershafts or massive fy-wheels. 
a. t.--4 in construction ane A in o if. 


Cuaranteed to produce a first-class 





ration, 


and lor catalog S 
Works Mfg. Co., Marinette, W Wis., U.S. A. 





G, BF. WHEELER, Genera! Sales Agent, Chicago office, 301 Fisher B’ld’g. 

















May 25, 190t. 


Scientific American. 














Washing machine, C. B. Crofford........... 674,154 
Washing machine, W. N. & F. Rettinger.... 674,217 

The Search Water closet Sathing device, Wilson & 
674,548 


Walker “ eames 
Water closet seat, Joralemon 


A. Legg... 
Bb 


. M. 
Water or hydraulic engine, 








. 674,166 
t 


for Work 


























The man who can do something i Water purifying apparatus, L 0. de a4.i02 
better than anyone else doesn't Visser . ADE m Loetecese WE = 
search for work. Employers Water purifying apparatus, F. KE, Bach abe A 
search for him We teach the nan sete teens Se 674,155 
theory of engineering and the Water purifying apparatus, dirty, il ; 
trades to men already at work. Riensch ove . 674,016, 674,017 
Thousands of our students have Wave power, device for utilizing, M. Gehre 74,002 
secured & Weather strip, 8 ricker. P oF ,195 
Well device, drive, Allen & Grow _— 74,191 
Salary-Raising Winding apparatus, thread, F. Cree, Sr.... 74,114 
Education Winding thread and apparatus therefor, F etnies 
in Mechanical, Electrical, Steam, Wi Sei gs M. Spring * : errs rye | 
Civil or Mining Engineering, incmitt, Springs 674.100 
Chemistry ; Architecture ; Plumb- Windmill, J. Stein . 674, 
ing: English Branches Wire fabric into narrow strips, "tool for cut . K 
When writirg state subject in ting knitted, C. Edge can . 674,056 
which interested, Wire stretcher, H. MeGeorge oc 
in a 7 y a7 942 
lntornational Correspondence Schools, Wire tightener, BR B , May 674,248 
942 . Scranton, Pa. be we fabri . ba... arene 674,138 
ench. See P en 
| Wrench and clamp, J. MeNutt eevee 674,278 
y7 r . _ © , 7 ‘ r oke cente en J egle 674,150 
EVOLUTION OF THE AMERICAN LO- | *eke center, neck, J. Ziegler 7 
comotive.—By Herbert T. Walker A valuable series a 
by a member of the National Railway Museum Commit- 
tee. The locomotive from 1825 to date is described and DES IGNS 
illustrated by careful drawings, great attention being dstea on , . e 
given to historical accuracy. 2) illustrations. SCIEN- a tat Be vel I pt Sees a 
rivi AMERICAN SUPPLEMENTS 111-2. 1193. 0114. ~ aOFC, Cress, « nd 4 
Price W) cents each. For sale by Munn & Co. and ail | Book or paper cutter, anen 
pewsdealers. tottle holder, H. Hess 
‘ __ | Cabinet, kitehen, W. A. K. Campbell. 
Cam, N. Du Brul 
é EC RIC L ENG NE RING Can closure, R. & C. Trethaway 
L T A l E Chair frame, W. J. Robinson 
TAUGHT BY " Cheese, N. Simon 34,519, 
. » ‘ x e, duple team, C. C. Worthing 
Write for oar Free Illustrated Book E — fram iuplex steam — 
*CAN I BECOME AN ELEC- Insulating block for electric lamps, I. EB 
TRICAL ENGINEER ?” Lamp, nyarecatinn, 3. 'W, tiaOres 
macoirts teshorape Eiechantiel Manito ue Mantle holder, M. ‘A. Heimann 
he Mechanical ’ Match safe, E. L. Coram ‘ 
r r Measuring instruments, case for electrical, 
ELECTRIC AL ENGINEER INSTITUTE, F. W. Roller 
240.242 W. 28d t., New ork, Pillow or cushion top, H. Schaap 
Pump casing, ©. C. Worthington 
ROSE POLYTECHNIC INSTITUTE Range, gas cooking, J. Stoertzenbach 34,506, 
Receptacle, L. C. Schoneman 








A College of Engineering. Mechanical, Electrical, Civil | Shade roller holder, A. J. MeGehee 
Engineering; Chemical Courses; Architecture. Exten-| Table, E. L. Salom 
sive shops. Modernly equipped laboratories in all de- | Waffle iron frame, M. Griswold, Jr 
partments, Expenses low. Ith year For catalog, | Wagon body, E. Cochrane 
address C. L. MEES, President, Terre Haute, Ind. | 
he ml ro 
The Worcester | TRADE MARKS. 
. ° | 
| Ale, Massscsasetes  nanvansie Co 
Polytechnic Institute, | ji,.Misi*siusVeuser Shoe 6s 
*e . Mi Sutter iT) gutter Co 
T. C. MENDENHALL, Ph.D, LL.D., Pres’t. Butter, Elgin ogg ee OO 
Courses of study in Mechanical, Civil and meoctsses frogden 
Engineering, Chemistry and General Science ¥ ; “ ‘ 
and extensive laboratories in Engineering, Ele« “tricity, Candles ine gee acid, W. & H Walker 
Physics, and General and Industrial Chemistry. Special | ‘ artridges inchester Repeating Arms Co 
facilities in Hydraulics. 20 page catalogs, showing | Cigars, Saeger & Sons 4 
appoint ments geoure i by grad d free Combs, hairpins, brushes, and buttons, R. 8 
Address J, 1ARSH AL my Registrar. S. Wills + 
. Cosmetic and soap, Sylvan Toilet Co 
Exercisers, pulleys Alexander Whitely (In 
d ear @ achable corporated ) 36,431 
Firearms and ammunition, Winchester Re 
peating Arma Co 421, 
Firearms and wainmunition, certain named, 
nematic ire — Winchester Repeating Arms Co 36,423 
| Firearms, ordnan¢e, ammunition, cartridge 
implements, “gtnm attachments, and gun 
— to Puncture. grease, Winchester Res eating Arms Co 36,424 
Easy to Repair. Gas lighters, electric, y Marschall 16,420 





electrical 





Insulating materials 


CREEPING Marshall Brothers 
RIM CUTTING or 

( CEMENT t 
TROUBLE | 


purposes, 


Leather, glazed kid, C. Baird & Co 





ather, imitation, A. Herzog > 
Logs and lumber, Saxton & Co 6,43 
Mediéal compounds, certain named, H. Darr $6,417 





| Medicines, certain named proprietary, 
te Write for Catalogue L@rie ...0sss.- 
and Prices. Molasses, W. 8S. MeCann 
Ointment, Paracamph Co 46,42 
All sizes from 28"' to 42 Rice and rice products, Orme & Sutton Rice 
THE GOODYEAR TIRE AND RUBBER CO. | pones ana blankets, J, Capps & Sons 





Re 











AKRON, OHIO, U. 8S. A. ad dressing, Sprague, Warner & Co 
. ‘ Shells and cartridges, shot, Winchester Re 
Largest Tire Makers in the World. peating Arms Co j red 
Silks, Boessneck, Broesel & Co 
Small arms and ammunition, Winchester Re 
ri N 7 E peating Arms Co 
} di Bd | Sugar, 8S. N. Long Syrup Co 
e fasteners, E. ( . ‘ 
May need a new crank hanger or higher gear. We can ay suaibes KKe iy ‘Springtt ld Rubber Tire 
furnish crank hangers comp ‘le ste with cups and cones, Co. 
vo at ot wheel. Write us for full information. Tor nd restorative, antituberculous, Schief 
The A very & Jenness Co., 60 S. Canal St., Cnicago, Hl. "a «a... 
'Torch of bigh candle power, coal oil, W : 
BY- ‘THE- BYE, WHEN YOU BUY A BICYCLE Macleod 3 
* | Vehicles, self propelled, Searchmont Motor 
26 


~ s Co. 
Wall coverings, certain named, J. N. Wiggin 
Waterproof fabric, T Shaw & Co 





‘BUFFALO KING. 














N 
the “narhet every i LABELS. 
satin i 
yO pen : “Acorn Pure Food,’’ for food products, Jones 
Pas’ ¢ zi ry Goods Co 8,376 
workmen. Pr $25 and 940. 1 sted Catalogue free applicat Bloomdye for paints, dyes, and inks, 
THE WM. HENGERER CO., Buffalo, x ¥., U.S. A. Bloomdye Art Co 8,369 
Canari Tonk for a hair tonic, Canari Tonite 
. ws . — — — ~ y Hair Food Co 8,384 
THE BICY¢ LE: ITS INFLUENCE IN Doherty for tennis rackets, | L. Slazen 
Health and Disease.—By G. M. Hammond, M.D. A val- ger 8,386 
uable and interesting paper in which the subject is ex- Dr. L. N. Maurot’s Reconstructive Tablets,'’ 
haustively treated from the following stand ,o1nts 1 ‘or a proprietary medicine, Cole & 
ae | of the cycle by persue in hearts. % i - Mathews 8,382 
1e cycle bY persons disease Contained in S¢ . ric janes ungs F ckbe a J le 
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents Gan i ingarian Black rry and amatea 
lo be had at this office and from all newsdealers. Ginger for a medicinal beverage, 
, = ——* } Gans os 8,381 
le tele Ale le tel te el tel ly el el el el el el el Bom: ws pommanty Cocktails,’’ for cocktails, ap. 
8. P aller s7¢ 
TH E x u B Hiawatha, for canned goods, A. von Cotz 
will keep you posted on hausen 8,571 
* Lily Brand,"’ for white lime, Rogers White 
Automobiles Lime,” Works ; 
mg “Lucky for soap, Enterprise Soap Works 
At spews stands or by mail Nokomis for canned goods von Cots 
%cents, Six months hatsen 8,372 
subscription $1.0 Slazenger’s Screw Socket for golf clubs, F 
LHH HUB L. Slazenger 8,385 
Room 6, ‘Tablet Pile Cure,"’ for a medicine, M. Peter 
24 ay $ sen 8,383 
od Murray St.. New York. =- “Torch Black or Commercial Black,"’ for color 
eee tnatine tn ants ing cement, ete., L. Martin Co 8,368 
- ~ = | ‘“Tur-lu-tu-tu, for a carbonated beverage, 
AUTOMOBILE STEAM BOILERS) ‘Jung Brewing Co 380 
= tt Oia Silat aml acl ,| “W. H. Creasey’s Poultry Food,"’ for a poul 
These Boilers are made of oo try food. W. H. Creasey : 878 
bux steel, which he tensile nas ; ; : = 
@ stre ath of 55.000 pounds - A Wabasso for canned goods, A. von Cotz al 
doubie butt strap seam is used hausen . ‘ ot 
The bottom end of shell is fang- | ““Wampum, for canned goods, A. von Cotz < 
ed totake flat head. This flange bausen . 8,374 
also takes care of difference in | ‘‘Wawa, for canped goods, A von Cotz 
expansion between shell and hausen 8,375 
copper tubes Kach boiler is Wheat Hearta, for breakfast food, Wheat 
tested to 6) pounds C. W. P. Heart Mfg. Co 8,377 
if Can also furnish boilers with 
a seamless cold drawn shel 
FRANK MILNE, - - - EVERETT, MASS. 2RINTS 
PRINTS. 
ACETYLENE GAS AND CARBIDE OF | “Bell Brand,” for ginger ale, L Hillemann .. 839 
Calcium All about the new illuminant, its qualities, ‘Ford Automatic Boiler Cleaner, for botler } 
chemistry, pressure of liquefaction, its probable future, Cleaners, G. R. Ford 841 to 344 
experiments performed with it. A most valuable series | ‘‘Has No 





val,"’ for condensed milk, Borden's 


of articles, giving in complete form the particulars of Conde hee Milk Co. 
this subject 
gas generat 


FIC 


Details of furnaces for making the carbide, | ___ _ — 
rsa, gcasometers, burners, ete. 
Amt RICAN 


Contained in and drawing of 


list, or any patent in 
be furnished from 


A omen copy of the specification 
any patent in the foregoing 
print issued since 1863, will 
this office for 10 cents In ordering please state 
the name and number of the patent desired, and 
remit to Munr & Co., 361 Broadway, New York 

Canadian patents may now be obtained by the in 
ventors for any of the inventions named tn the fore- 
going list, provided they are simple, at a cost of 
$45 each If complicated the cosi will be a little 
more. For full instructions address Monn & Co., 
; 361 Broadway, New York. Other foreign patents 
may also be obtained. 


























ENTLEMEN : 
Hanger is made of fine, weer e ~ rolled spring 
steel, heavily _nickel- plated 

on copper. The parts in 


contact with the fabric are 
wide and the edges rounded. 


It operates auto- 

matically. ‘* You press the button,” and the 

keeper does the rest. Sample by mail, 35¢.; 

3 for $1.00; 6 and a closet loop, $2.0c. All express 

Seepeld. This is what you want if you want the best. 
Sold by Hardware and Furnishing stores, or prepaid for the rag 
CHICAGO FORM Co., 


Remit to the maker. 
Dept. 76, 124 Le Salle &,, CEEEGAGO 











wa ANTED.— PL BCTRICIAN. AN rp a 
be held at the N Oe 
Portsmout . H., June 4, 1901, for electrician’ it 1,08 
per annum. ‘Th e examination will be open to all comers 
who can give evidence of experience in the kind of work 
for which Feng Re. seek employment and who ave citizens 
of the United States. Applications will be agerqeed to 
\ the Commmnntam. Navy Yard, Portamouth, N. H., and 
must be delivered to him on or before Monday, June 4, 
No application received after that date will be conmder 
ed. Kach applicant will state in his application his 
name, age, residence, citizenship, present occupation 
(stating shop and position there hb) and previous em- 
ployment or work done. The applications will be aec- 
_ companied by evidence of eltirenaiip. and yA certificates 
protweny from previous employe » character, 
abite of Industry and subset, and I skills ead experience 


in work of ny kin 
Fr. W. HACK 

[CE Sa dele retrace an Pare 

ro. CO., 38 Clinton Street Milwaukee, . Wis. 


NEW YORK Saat er Ig 
* . 


EUROPEAN PATENTS FOR SALE. | 


’ ie 


ywn the European rights ‘ pe _ ma 

ful and cheap kitchen utensil that will sell at sight Pan 
be handled at ¢ ohes ene vd, ¢ or scraping 

, hether of aquare or round shape 
f flat br pk a Made in one solid 
interested ple: oe 


Th rit 
A. st TTON, Pitkin, 


WAGE CALCULATOR 


INSTANTANEOUS. ACCURATE. 
Reckons for genre, Days gud Weeks at rates 
from $1! to $25 per wee,, and 


2c. to We. per bour. 
Prev and s , # and errors. 
Needed in Every Establishment Employing Help. 


In book form 











of —s ty 4 stee! 





piece 
Colorado, 


REET Act Acting Secretary of the Navy. 





est Mth Street, New York City. 


108 pages. Sent postage paid on receipt 













ot$l. Address 

KERN & JOB, Pubs., SHAMOKIN, PA. 
50 YEARS’ 
EXPERIENCE 


MODELS 2 EXPERIMENTAL WORK. 
Inventions deveioped. Special Machinery. 
E. V. BAILLARD, Fox Bidg., Franklin Square, New York. 


Experimental & Model Work 


Oir. & advice free. Wm. Gardam & 8un45-51 Rose &t.,.N.Y, 





TrRave Marks 
DESIGNS 
CopyricuTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents. 





NOVELTIES & PATENTED ARTIOLES 


Manutactered by Contract. Punching Dies, Special M 
ebinery. KE. Konigsiow & Bro., 181 Seneca St., C Novalend.0. é. 


Patents taken through Munn & Co. reeeive Month and Expenses; no ex a 
special notice, without charge, in the needed; position permanent; se: se) f-se! 
5S @) Prase Mra, Co, Stat’h 10,Cincinnat 0. 





Scientific American. 


A handsomely illustrated weekly. Largest cir 
eulation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdeaiers. 


MUNN & Co, 36: sroacway. New York 


Branch Office, #25 F 8t.. Washington, D. C. 


L ut of Machinery 


depends on the careful treatment of it. Nothing so 
uces “s wear and tear and aids it in smoothly ran 
ning as 


Dixon's 
Pure-Flake 
|" 


REVERSING STEAM TURBINE.—PAR- 
son's recently perfected turbine for boats. Tilustrations 
showing details, Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No, 1158. Price 10 cents, by mail, from 
this office, and 


from ail newsdealers. 


vAMOUR & LI 








PATTERN AND MODEL MAKERS. 


RUNNING GEARS ‘ii: 


For AUTOMOBILES, 
Scicien""""* OTTO KONIGSLOW, "SiS, 


MODEL AND EXPERIMENTAL WORK. 


Electrical and Mechanical Instruments, Smal! Mach'y 











Graphite. | cowaro KLEINSCHMIDT, 122 Fuitun St., New Yorn, 
Th bric educe: he 
cite SP iittdkaseprevents| INVENTIONS PERFECTED. 


much delay, is not affected by 

heat or co d, by acids or alkalis. 
is sold regularly wherever 

once tried. Write for book'et. 


JOSEPH DIXON CRUCIBLE ©o, 
Jersey City, N. J. 


Accurate Model and Tool Work. Write for Cirowiar. 
PARSELL & WEED, 129-131 West Sist St., New York. 


VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches & Elevator: 
PROVIDENCE, CR. \. 





With regard to —_—_——_—_- 
cttauuepstiox — [gy Magical Apparatus. 


Grand Bnd of Century Catalogue, Just out, 
wy preyings, Parlor Tricks Catalog ue, froe. 


over - 
ARTINKA & CO. Mfrs., 5 Sixth Ave., New York 


HOTEL FORNES,;; 





Court & Pearl Sts, Buffalo, N.Y 

newly furnished, fireproof, ONLY WATER MOTOR te biow air 
modern, *..00 r day and in any direction. 0 revolutions a mio- 
up. Write for our Huftalo ute at % Ibs., 1700 at 60 Ibs. pressure, Motor 
FS <1 gy and = =6Exposition Fan and Guard $14.40 cash. Motor and Pul 
juide. 


ley $12.00 to run sewing machine, ceiling fan, 
ete. Adjust and tighten belt by moter, 


& Thompson, Proprietors 
—— = GA. ROSENBERG co, Baltimore, Md.,U.§ U.S. A. 


A FOLDING CAMERA. — WORKING | 








Drawings showing how to build a folding camera. A 
practical paper by an amateur for amateurs. 4 ilustra- STATLER’ Ss aabl can oH 0 T E L 
tions. Contained in SUPPLEMENT 1021, Price 0 The Largest in the Werld, Send for map of 
cents For Sale by Munn & Co. and all newsdealers. ay and Exposition grounds, also folder telling how to 
iy, EY and secure accommodations 
F: Cc, STATLER. Prop. § Statier’s Hotel, at Exposition 


i 


Buffalo, N.Y. Statler’s Restaurant, Ellicott Sq 









h DAYS FREE TRIAL 


our wheels anywhere on ap 
Meith hout a vent deposit and allow 

ir You take absolutely 
ering from us. 


HOLDE N 


OL 


REGEALED ICE MACHINE 
FOR SA'E— A CHILD'S KNIFE BLADE 


PATH ri ae. 1901 


To the highest Dash 
bidder within thirty 
days from date. All communications addressed io 


I niee MES. MA 
"May 18, 1901 ‘ape trardenn, | Me. 





Great factory cleaning sale 


‘actory coat 
idea ‘3 WA ATED in every 
wwii e furnish WANT and catalogs 
to distribute. You can make 
50 a week as our Agent. Write at 
once for catalogs and eur Specie! “fer. 


MEAD CYCLE CO. dept 621, Chicago. 
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Prato 













DA 
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REAL FE A 
PHILADELPHI 
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ECTRIC FOUNTAINS 








What Do You Went To Buy? 


We can tell you where to buy anythin, 
Write us for the addresses of manufacturers in 
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES, 


MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK, 


‘ae 


line 





aot Am 


a get Ma at ee SE I as Pr 


336 





Scientific American. May 25, 1901. 
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ONE TEST 
PROVES IT BEST 


In ease of handling, simplicity of control. solidity of 
ynstruction, ele- 
Py ant appearance 
ard careful atten- 
tion to every detail! 

the 


WINTON 
MOTOR 
CARRIAGE 


is easily first and 
best among the 
rapidly inoreasing 
PRICE $1,200. family of Automo 
biles. It comb ines strength, speed and safet Costs 
about '4-cont a mile to ran, yar o- Carbon aye em, 


RIG oo., 
THE WINTON maoroe 24 Af 4 


i) Belden Street, Clev nio, U 
BasTexnn Devor, 10-102 Bast Mth Street, N sear York, 


GET A RUNNING GEAR and 
BUILD YOUR OWN 


AUTOMOBILE 


We make two 
styles, solid rub- 
ber or pheumatio 
tires, complete 
with springs and 
wood wheels. 








The Brecht Automobile Co.,1206 Cass Av.,St.Louls,Mo. 


SENSITIVE LABORATORY B. ALANCE. 


By N. Monroe Hopkins. This “bullt-ap” laboratory 
balance will weigh up to one pour dand will turn witha 
quarter of a postage stam The balance can be made 
by any amateur skilled in the use of tools, aud it will 

work as well as a +105. balance. ‘The article is accom- 
panied by detailed working drawings showing varivus 
stages of the work. This article le contained In Sc 1eN- 
TIFtC AMERICAN SUPPLEMENT o 1184. Price 10 
cents. For sale by Musw & Co., #1 Broadway, New 


York City, or any bookseller or ne »wadealer. 


CHARTER ENGINE 
ODED err ats, 5 son 


Fu et—Gasoline, Gas, Distillate 
Stationaries, Portables, Engines and 
Pumps, Hoisters «= 
Send for Catalogue and Testimonials. <> 
v7” State Your Power Needs 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


HPATEE 


The most successful $200 

otor ever made. Will go every time you want it, as 

long as you need it, and carry its full load. No expert 

nant or Lees ing. Money sesundes Jif pot as guaran- 
ul trade discount. {# 


RI 
Paiee BICYCLE Co., - indianapolis, | ind., U.S.A. 


seecosoocoooovoocooooooooes 
3 INSIDE MICROMETER. 3 
®@ wents. 


@ For close 
° 
Reads in tho dths. Capsaity 2 in. to Win, 
3 with five ae P . 














° internal 
 catalene Y a, We Tools free. 


SIME STARRETT 82: Athol, |, ORK. $ 


0999900009900 0000 008 











“KODAK" 














Stands for all 
that is Best in 
Photography 


UTOMOBILES 


in Sixth Year of Successful Service. 
FORTY MILES ON | IMPROVED 1901 MODELS 
ONE CHARGE OF At Moderate Prices, For Ready Delivery. 

BATTERIES. Reliability, Simplicity, Cleanliness. 


Send for 1901 Illustrated Catalogue and Revised Price List. 


ELECTRIC VEHICLE CO., 100 BROADWAY, NEW YORK. 






To the perfection of Kodak 
construction, to the perfec- 
tion of the Kodak mechan- 
ism, to the perfection of 
the Kodak lenses, is due the 


BLECTRIC VICTORIA. 





Griumph of Kodakery 











All Kodaks Load in Daylight with our Transparent 











Film Cartridges. Several styles use either films or 
lescribing them 


i if plates. Sixty-four page catalogue, « “ 

dl | LIDEWT dh in detail, free at the Rodal k dealers or by mail, 
EASTMAN KODAK CO. 

* Rochester, N. Y. 











Ae PRICE i 
os qe $60.00|DATENTS PROTECTED ¢ 


AGAINST INFRINGERA, 
Dealers and Manufacturers of 
Patented Articles Protected 
against dangerous litigation at 4 
nominal cost, 

Also Copyrights and Trademarks, 
Booklet on application, 


PATENT TITLE $ GUARANTEE CO. 
500,000.00, 





Hartford No, 2—Full Keyboard. | 
Hartford No, 4—Single Keyboard. 


te” Catalogues on application 


The Hartford Typewriter Co. at 
Tele seh } Cortlandt, 


SHIFT KEY. 472 Capitol Ave., Hartford, Conn. 160 Broadway, New York, 




















(VIEW OF TRAIN BEARING FOURTEE W GRIFFIN MILLS TO IOLA CEMENT CO.) 


““MOST Sarubacveny: AND ECONOMICAL.” 


IOLA PORTLAND CEMENT COMPANY. 


Derroit, Micn., Oct. 16, 1900, 
BRADLEY PULVERIZER CO., Boston, Mass. 


G wee mn Your inquiry as to the satisfaction the Griffin Mills are giving us duly received. We have forty. two 30 in. Griffin 
Mills in our plant The: writer has had a large experience with most kinds of grinding machinery, and is prepared to say that for grind- 
ing Portland cement clinker the Griffin Mill is the most satisfactory and economical grinding machine on the market. 
Each af the above mills has at times run over ten barrels Per hour, and on long runs has averaged nine and a half barrels each 
per hour. Yours truly, IOLA PORTLAND c EMENT CO 


(Sgd.) Per Joun , 2 Houimes, Managing Director, 


We invite everyone interested in reducing refractory substances to an even degree of fineness to write for descriptive 
catalogue of this remarkable mill. It will surely interest you and may save you money, 


THE BRADLEY PULVERIZER CO., BOSTON. 


JORROW COASIEF 
FITS ANY CYCLE. 3Q 0,000 IN US 
ADDS PLEASURE AND SAFETY—ALL DEALERS SELL THEM. 


RIDE SO mites~Pepat onty 35. ECLIPSE MANUFACTURING C9, ex4Ana* ny. 
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No advertisement can properly portray 
the striking effects produced in our 
watches. They are illustrated in our 

BLUE BOOK showing Ladies’ Watches 
in all metals and exquisite enamels; 





= b+ - to-date attractive designs. 
Either Blue or Red Book sent on application. 





THE NEW ENGLAND WATCH CO,, 





Grane 


HOLD THE WIRE 


od take any number of kinks out of it, cut it In an te 
quined - - —long or short, straightening it perfect! : 


LONG- CUT ‘AUTOMATIC 
WIRE-STRAIGHTENING 
AND CUTTING MACHINE. 
thor ste’ nate of WB 
feet per minute. 

fF. 8. SHUSTER CO., 

Forwerly Jom Apt & Sona, 
New a Conn., ~. SA, 


ES SADE 


ee 
Bristol's Patent Steel Belt Lacing. 























37 & 3 Maiden Lane. 149 State Street, 
New York City m 
Spreckels Buiiding, San Francisco. 


CRUDE ASBESTOS 


SBESTOS FIB 
































THETFORD, P. Q. | OFFICE, ST.PAUL BUILDING, 
CANADA | 220 B’way, New York. 


CASTING! § AND WORKING DRA WINGS 
of a light b. Automobile, Can be built ona 
12" lathe for fess than #400. We supply castings 
of motors separately. Gasoline engines 3 
tol0h.p. Send stamp for catalog. A. I ote 
Linmur Bldg., St. Louis, Mo. Originator of the 
y iret Au Automobile Supply’ Co. i ‘0. in n the | wor id. 


I ag | R. H. MARTIN, 





Note Change of 
Executive Offices from 


11 BROADWAY 
NEW YORK mah 


to ¢ EAST 42d STREET Y STEWARD'S WONDER 


We are now coqering onze Sh ot and 10th floors of {s the Dighest class Acetylene Gas Burner. All Lavé 
Tips. A new argand burner $2.50- highest candle pow 


matter er obtainable. Correspondence solicited. 
Write for gotates and information. STATE LINE MFG. CO., Chattanooga, Tenn., U. 8. 4 
THE aed ome — 


; Al Yarteties at lowest prices. Best Railroad 
“ Tis \ Track an on or Stock Seales made, 
| Locomobile CIES ais lope, Roe af. Same 
— Money. Lists Free. CHICAGO SCALE Co.. ie 
COMPANY OF AMERICA, SSOP'S STEELS 
STYLE 0003. VICTORIA TOP. 7 East 42d Street, New York. , TOOLS, SAWS 


HN T F v 



































